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Dis Wheb 


In this issue is the first of a new 
series of articles to appear each 
month on automotive materials. 
This month the story of sheet steel 
is told, followed by some notes on 
the latest developments in other 
materials. Turn to page 455. 


The National Aeronautic Meet- 
ing of the SAE brought out sev- 
eral new features in the develop- 
ment of aircraft engines. Both 
the papers and the discussion were 
really full of “meat.” Turn to 
page 466. 
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Retail Sales Gaining 


With Strikes Holding March Car Output Down to 
Half-Million, Shortage Threatens Dealers’ Stocks 


By Harold E. Gronseth 


While automobile production con- 
tinues on a curtailed basis due to 
strikes in leading plants, sales are mak- 
ing good headway under the influence 
of the advancing season and the aid 
of still sufficient stocks. Neither 
the Chrysler nor Hudson strikes have 
had time to be reflected in retail de- 
liveries. When the plants closed, 
dealers of both companies had well- 
rounded inventories that would hold 


Union Defies Evacuation Order 


Will Not Leave Chrysler Plants Until Sole Bargaining 
Rights Are Granted, Officials Say 


Ignoring a court order to vacate by 
9 a. m. Wednesday, sitdown strikers 
continued in possession of eight De- 
troit plants of Chrysler Corp. Dis- 
claiming responsibility, the UAW 
president, Homer Martin, said: “We 
did not put the men in the plants and 
we are not going to take them out. It 
is up to the men what they do.” 

The injunction, issued by Circuit 
Judge Alan Campbell, Monday morn- 
ing, had been served on strikers in all 
Chrysler plants by Tuesday evening 
but Sheriff Thomas C. Wilcox had been 
unable to serve the writ on UAW of- 
ficers who were attending a meeting 
of their executive committee in Cleve- 
land. 

The injunction provides that a $10,- 
000,000 fine may be assessed against 
the goods and possessions of defendants 
if its terms are not carried out. 

Several thousand strikers and union 
sympathizers, in a noisy demonstra- 
tion, paraded before the County Build- 
ing and crowded its corridors as the 
hearings on the injunction began last 
Saturday. The uniformed “Flying 


Squadron Band” of the union furnished 
martiel music for the gathering. 

At the conference between Chrysler 
officials and union representatives, the 
corporation demanded an answer from 
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the union as to when it would withdraw 
men from its plants. Union officials re- 
plied that the men would not leave un- 
til the demand for sole bargaining 
rights is granted. 

Reports that W. P. Chrysler and 
John Lewis were to have a meeting to 
discuss the strike situation have been 
denied. 

The corporation’s legal counsel has 
been directed to proceed with establish- 
ment of the company’s legal position in 
the matter of body attachments and 
eviction order. It is understood that 
further steps await the filing with the 
circuit court clerk by Sheriff Wilcox 
of proof that he has served strikers 
with notice of Judge Campbell’s order 
to vacate the plants. 

Arguments of the union were simi- 
lar to those used at the General Mo- 
tors injunction hearings, that the corpo- 
ration came into court with unclean 
hands and therefore was not entitled 
to relief. The union attorney con- 
tended that Chrysler Corp. had violated 
the National Labor Relations Act by 
employing spies, organizing company 
unions, discharging employes for union 
activities and by refusing to grant the 
UAW exclusive bargaining rights for 
all employes. 

(Turn to page 4538, please) 


them at least a month before car short- 
ages would begin to affect sales. 

At the same time, General Motors 
divisions, operating near capacity, 
have been filling in the stocks of their 
dealers. As a result, GM sales have 
rebounded sharply, with some divisions 
setting new high marks in the the first 
10 days of March. Decided seasonal 
gains are shown in sales of other com- 
panies whose field stocks had not been 
curtailed earlier by production stop- 
pages. Unquestionably, the industry 
this month will show a _ substantial 
gain in retail volume over that of 
February while its output will be only 
slightly higher, according to present 
indications. 

With the Chrysler and Hudson plants 
still removed from the ranks of pro- 
ducing companies, output of the in- 
dustry during the past week continued 
on about the same level as in the pre- 
ceding week. Roughly, 64,000 units 

(Turn to page 448, please) 


GM-UAW Agreement 


Final Terms Differ but Little from 
Company’s Previous Policy 


After approximately four weeks of 
negotiations, agreement was finally 
reached between General Motors and 
the United Automobile Workers on 
union demands made upon the corpora- 
tion last Jan. 4. 

Conferences which began Feb. 16 
were concluded Friday, March 12. The 
next day union delegates from GM 
plants met in Detroit to ratify the pact. 
After lengthy discussions it was ap- 
proved early Sunday morning and 
signed by UAW leaders. W. S. Knud- 
sen, executive vice-president of the cor- 
poration, affixed his signature Sunday 
afternoon and was to forward the 
agreement to New York for signatures 
of other GM executives. 

Thus, without ceremony, a major in- 
dustrial conflict was ended and founda- 
tions laid for what both sides believe 

(Turn to page 448, please) 
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ASME Detroit Meeting 


Program Features Papers of 
Automotive Interest 


Numerous papers of automotive in- 
terest will be presented at the semi- 
annual meeting of the American Society 
of Mechanical Engineers to be held in 
Detroit May 17-21, according to the ten- 
tative program which has been an- 
nounced by the papers committee head- 
ed by Harry T. Woolson, executive 
engineer of the Chrysler Corp. 

At the general session on Tuesday, 
May 18, William S. Knudsen, executive 
vice-president of General Motors Corp., 
will give a paper on “Recent Develop- 
ments in the Basic Processes of Fabri- 
cation, viz., Casting, Forging, Welding, 
Machining, Pressing and Rolling, with 
Social and Economic Implications.” The 
same session will hear “The Contribu- 
tion of Machine Tool Builders to Mass 
Production in the Automotive Indus- 
try,” by Fred W. Cederleaf, manager 
of machinery division, Ex-Cell-O Air- 
craft and Tool Co., Detroit. 

At the machine shop practice session, 
Tuesday afternoon, May 18, the follow- 
ing papers will be read: “The Contri- 
bution of Broaching to the Automotive 
Industry,” by Sol Einstein, vice-presi- 
dent and chief engineer, Cincinnati Mill- 
ing Machine Co.; and “Industrial Bear- 
ing Design as Influenced by Automotive 
Practice,” by A. B. Willi, chief engi- 
neer, The Federal Mogul Corp., Detroit. 

“The Aspects of Automotive Engi- 
neering Applicable to Railroading,” 
will be discussed by Edward G. Budd, 
president of the Edward G. Budd Mfg. 
Co., at the general session, Wednesday 
morning, May 19. W. J. Cameron, of 
the Ford Motor Co., will speak Wednes- 
day evening on “The Decentralization 
of Industry.” 

“The Automobile Industry and Young 
Engineers” is the subject of a paper to 
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H ow machines 
help make jobs is 
explained to 
workmen in _ this 
General Motors 
advertisement in 
the American 
Federationist, 
monthly organ of 
the American Fed- 
eration of Labor. 


Turning 


more men. 
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be given by C. J. Freund, dean of the 
College of Engineering, University of 
Detroit, at the relations with colleges 
session Wednesday afternoon, May 19; 
and the materials handling session, 
Wednesday afternoon, will comprise 
descriptive lectures and tours of the 
Plymouth assembly line and the Chev- 
rolet gear and axle plant. 





January Retail Financing Up 15% 


Wholesale and Used Car Financing Also Gained 
Over Figures for Previous Year 


The dollar volume of automobile 
retail financing for January, 1937, 
amounted to $107,537,399, a decrease 
of 27.4 per cent when compared with 
December, 1936, and an increase of 15.2 
per cent compared with January, 1936. 
The statistics on automobile financing 
are prepared by the Bureau of the 





Wholesale financing decreased 14.4 
per cent in January to $158,936,326 
from $185,578,504 the previous month. 
Average amount financed per used car 
rose to a new high figure, $282, from 
$279 in December. 

Detailed finance statistics for Jan- 
uary, 1937, and comparable months 
follow: 
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out what? More jobs! 


HIS machine turns out better camshafts and more 

of them in shorter time. That helps make a better 
car at a lower price. More people want such a car— 
more people can afford it—so more people buy it. 


And as buyers increase, jobs increase. 


That’s why this machine is making more work for 


A Public-Minded Institution 


GENERAL Motors 


+ PONTIAC + 


OLDSMORBILR - BUICK + LASALLE + CADILLAC 


New J apanese Diesels 


Hitachi Builds Two Types for 
Bus and Truck Chassis 


The Hitachi, Ltd., which, like Nissan 
Jidosha, is a subsidiary of the Nihon 
Sangyo interests, has announced two 
new automotive Diesel engines. Pro- 
duction of bus and truck chassis pow- 
ered by these engines has already 
started in Hitachi’s new Sukekawa 
plant in Ibaragi Prefecture. Pending 
a proposed merger with the Kokusan 
Kogyo K.K. (a prominent foundry 
firm whose castings are being used in 
Ford and Chevrolet chassis assembled 
in Japan), it is planned by the Hitachi 
organization to turn out 3000 units per 
year. y 

The new engines are the outcome 
of a comparative study of foreign 
high-speed Diesel engines and of ex- 
perimental work dating back to 1935, 
and they were designed to take advan- 
tage of the fuels available in the home 
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RETAIL FINANCING 


NEW CARS 





Amount 





USED CARS 





Per Number of | 
Car Cars | 


Total 


Number of 
Amount Cars 


UNCLASSIFIED 


; 
Per | Number of 
| Car 


Total 
Amount 


Per 
| Car 


Total 
Cars Amount 





*264,945 | 
347,339 
242,444 | 


u { 


January, 1937..... $158,936,326 | 
December, 1936 | 185°578°504 | 
January, 1936..... 123,195,888 


$107,537 ,399 
| 148,100,585 
93,315,211 





$406 
426 
385 


109,568 
165,823 
103,170 


$63 , 665 , 262 
97,119,776 
58,199,684 


153,721 
179,356 
137,780 


586 
564 | 


| 

















$43,333,014 | $282 | ; 
50,074,883 | 279 926 | 419 
34,617,964 | 251 | ; 497 ,563 | 333 


4123 | $326 











* Of this number, 41.4 per cent were new cars, 58 per cent were used cars, and 0.6 per cent unclassified. 
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market. Both are four-stroke, four- 
cylinder engines; the larger, which 
has a light-alloy crankcase, is rated 
32 hp. at 2200 r.p.m., while the smaller 
is rated 27 hp. at 2400 r.pm. Both 
engines have combustion chambers of 
a design which is said to be original 
with Hitachi. 

The smaller engine has a bore and 
stroke of 4.13 by 5.12 in. (274.5 cu. 
in.) while the larger has a bore and 
stroke of 4.53 by 5.52 in. (354 cu. in.). 
Both develop their maximum torque 
at 1200 r.p.m., that of the smaller 
engine being 166 and that of the 
larger 224 lb.-ft. The compression 
ratio is 16.5 to 1 and the specific fuel 
consumption is given as 0.42 lb. per 
b. hp.-hr. 
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New Company Formed to Make 


Varied Automotive Devices 


Shaffer Automotive Products Co. has 
been incorporated in the state of Ohio 
for the purpose of manufacturing a 
line of automotive products, including 
trailer couplings, safety and signal de- 
vices, clutches, transmissions, etc., all 
of which will be marketed under the 
trade name Apco. E. R. Shaffer is 
president and general manager; Frank 
C. Reynolds, executive vice-president; 
W. D. Lacock, treasurer, and Leo F. 
Ey, secretary. 

The first article to be placed on the 
market will be a trailer coupling and 
automatic brake control to be known 
as the Nu-Brak. 


Brighter Metallic Hues Popular 
Parallel Between Color Style Trend for Automobiles 
and Women’s Apparel Is Noted 


By Elizabeth French 


Metallic colors are becoming an in- 
creasing influence in the automotive 
finishes field. Each month of 1937 finds 
that an increasing percentage of the 
new cars are finished in metallic hues. 
No longer confined to conservative grey 
shades, metallic colors are now offered 
by most fine car manufacturers in a 
variety of greens, blues, browns, beiges 
and off-shades. 

Outstanding among the current 
favorites is balmoral green, a soft jade 
green, utterly unlike anything offered 
on motor cars since the fantastic days 
of ’°28 and ’29 when every manufac- 
turer offered dozens of vivid color com- 
binations. Now the motor car manu- 
facturer confines his range of color 
combinations to 10 or 15 colors at most, 
but everyone of these shades is fashion- 
able. This new psychology in the 
selection of automotive colors proves by 
the inclusion of such a color as balmoral 
green that again the public is really 
interested in lighter colors. Another 
outstanding shade is green gold, a 
peculiar yellowish green, almost mus- 
tard color in some lights. 

We need not look far for the chief 
reasons why light metallic shades sell 
so much better than the same shades in 
non-metallic lacquer. An extremely 
light, plain color when placed beside its 
twin in metallic shows up as a dull, 
uninteresting, almost chalky pastel; 
while the metallic color, even though it 
be so light as to render the metallic 
content invisible, has a depth and a 

igorous, smooth sheen that is particu- 
larly fitting for use on a motor car. 

One of the interesting angles of the 
present automotive color situation is 
the way in which 1937 automotive color 
schemes tie in with the colors women 
are wearing. For example, in the first 
years that metallic finishes achieved 

rominence, there occurred a revival 
of richness in women’s apparel and we 


This year, famous New York shops 
are stressing the use of carnelian and 
rust shades for women’s costumes and 
costume accessories. With this grow- 
ing interest in reddish brown textile 
colors, there has been a companion in- 
terest among automobile manufacturers 
in the same type of color. These rust 
tones are particularly attractive in 
metallic shades which have the soft 
smokiness of carnelian or agate. 

These parellelisms of color selection 
between two such unrelated industries 
do not indicate that one is copying the 
other. It simply shows that the style 
conscious executive is sensitive to 
changes in consumer interest, and this 
is particularly true of the automotive 
industry where colors are selected with 
the thought, “Will the public be inter- 
ested enough to buy?” rather than from 
the standpoint of making last year’s 
product obsolete by creating an arti- 
ficial style trend. 

The automobile 


manufacturer fre- 





heard a great deal about lamé and other 


metallie fabrics. 
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quently sends up trial balloons in the 
form of demonstration cars finished in 
striking color combinations. Although 
these colors are generally impractical 
for general production, the trend of 
public opinion is gaged by the interest 
shown in such special colors. One such 
trial balloon has shown that the public 
is ready to buy anything today, even 
such a departure from established auto- 
motive color as an off-white car, as long 
as it is distinctive and in good taste. 





German Light Diesels 
Three Firms Now Make Small En- 


gines for Use in Passenger Cars 


Both of the Diesel engines for pas- 
senger cars, the Mercedes-Benz and the 
Hanomag, that were placed on the mar- 
ket in Germany about a year ago, were 
represented at the recent Berlin show, 
although it is understood that their 
sales have been limited and confined for 
the most part to “drive-yourself” con- 
cerns and taxicab operators who are 
attracted by the low specific consump- 
tion and the low cost of the fuel. Some 
improvements have been made in the 
Mercedes-Benz tending to make it idle 
more quietly, while the displacement of 
the small Hanomag four-cylinder en- 
gine has been increased from 98 to 116 
cu. in., the bore and stroke now being 
3.15 and 3.74 in. respectively. This 
engine is rated 32 hp. at 3500 r.p.m. 
Hanomag has also brought out a six- 
cylinder of the same cylinder dimen- 
sions, rated 50 hp. at 3500 r.p.m. 

While these two engines are being 
offered by manufacturers of complete 
cars, an engine manufacturing concern, 
the Breuer-Werke of Frankfurt-am- 
Main-Héchst, also has entered the pas- 
senger-car Diesel engine field, having 
acquired a license under the Oberhansli 
patents. It offers a four-cylinder pas- 
senger-car engine of 2.56-in. bore and 
4.53-in. stroke, but will build also en- 
gines for other purposes in various 
sizes. The small engine is rated 35 hp. 
at 3500 r.p.m. and weighs only 308 lb. 


Hanomag six-cylinder, 50 hp. Diesel engine for passenger cars 
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ETC “6% Plan” Cases Near Settlement 


‘Acceptance of Stipulations by Finance Companies Will 
Lead to Dropping of Complaints 


It is reported that the so-called “six 
per cent” automobile sales financing 
cases pending before the Federal Trade 
Commission are about to be terminated 
through stipulations. In all, there are 
eight pending complaints, which name 
21 respondents, including finance com- 
panies and all automobile manufactur- 
ers, except the Studebaker Corp., and 
its subsidiary, the Studebaker Sales 
Corp. of America. The Studebaker 
group entered into a stipulation with 
the Federal Trade Commission before 
the commission issued the complaints 
Dec. 3, 1936, which charged misrepre- 
sentation as to the amount of interest 
charged purchasers under deferred pay- 
ment plans. 

The commission said that in adver- 
tising their methods of financing the 
purchase of motor vehicles, they “al- 
legedly featured in their advertisements 
that they will sell their cars on an an- 
nual six per cent time-payment plan.” 
The commission contended the financing 
plans actually involve a six per cent 
rate charged on the full amount of the 
account from the date it begins until 
it is closed, “regardless of the fact that 
the account is amortized in equal 
monthly payments.” For that reason, 
it stated, the financing plans used in- 
volve interest payments actually abovt 
100 per cert greater than the six per 
cent interest rate, or approximately 12 
per cent. 

The Studebaker stipulation, announced 
by the commission on Oct. 30, 1936, agreed 
to discontinue advertising that might lead 
to the belief that the plan contemplates the 
payment of a simple interest rate “on de- 
ferred and unpaid balances of the purchase 
prices, as, for instance, six per cent, when 
in fact the interest rate involved and 
actually required is other than a simple 


interest rate of the amount referred to in 
such advertisine.’”’ 


Similar stipulations are expected to be 
made soon with other automobile makers 
and financing companies and it is. said 


negotiations to be 
concluded. 

Actually, the advertising of the automo- 
bile makers and financing companies now 
accord with the terms stipulated in the 
Studebaker agreement because it no longer 
refers to the “six per cent plan” or ‘‘one- 
half of one per cent per month.” The 
present advertising omits mention of a ‘“‘six 
per cent pian” and in the case of the Ford 
Motor Co., and the Universal Credit Corp., 
which finances Ford sales, says the cost for 
“extension of credit is only one-half of one 
per cent a month on your original unpaid 
balance and insurance.” 

Geeral Motors sometime ago answered 
the complaint, denying charges that its ad- 
vertising misled purchasers as to interest 
charges and has been followed by the Ford 
Motor Co., and the Universal Credit Corp., 
whose answers have just been filed with 
the FTC. The other respondents had time 
for answers extended but it is possible 
stipulations may be made which will make 
such answers unnecessary or only formal. 

The Ford company pointed out that ad- 
vertising of its 1937 models published since 
Sept. 30, 19236, does not contain reference to 
the six per cent plan, but says that the 
cost for “extension of credit is only one- 
half of one per cent a month on your or'g- 
inal unpaid balance and insurance.” 

In denvinge that the original advertising 
was misleading, the Ford company said 
that it did not, as charged, result in injury 
to the pybli'c. Similar statements are made 
in the Universal Credit Corp. answer. The 
Ford company incidentally pointed out that 
it does not finance the sale of its cars at 


this end are about to 
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retail but that it sells to dealers who are 
not Ford agents but take title to the cars 
and resell them to purchasers. Financing, 
it is stated, is entirely a matter of contract 
between dealers and their finance com- 
panies. The Ford answer also says that 
financing the sale of motor vehicle at retail 
is not interstate commerce and that there- 
fore the FTC is without jurisdiction. 

In the course of its answer, denying 
charges of misrepresSentation in advertis- 
ing, the Universal Credit Corp., says it was 
never intended to convey the impression 
that the plan contemplates a six per cent 
simple interest rate. The Universal Co. is 
represented by the law firm of Davies, 
tichberg, Beebe, Busick & Richardson. Mr. 
Davies is at present U. S. ambassador to 
Russia and formerly was a member of the 
FTC. Mr. Busick was formerly assistant 
chief counsel of the FTC. Mr. Richberg 
was formerly administrator of the NRA. 





VINCENT BENDIX, 
Bendix Aviation Corp., 


of the 


president 
will be honored for 
his services to the aviation industry at the 


second 
to be 
May. 


annual Blossom 
held in Benton Harbor, Mich., in 
The Benton Harbor St. Joseph 
chapter of the National Aeronautic Asso- 
ciation, which is managing the show, will 
dedicate its program to Mr. Bendix. 


Festival air show 





MAJ. A. B. McMULLEN, of Tallahassee, 
Fla., has been appointed to the post of 
chief of the airport, marking and mapping 
section of the Bureau of Air Commerce. 


L. A. MILLER, formerly president of 
Willys-Overland, has been elected vice- 
president of Graham-Paige Motor Corp. and 
has assumed full charge of domestic sales, 
merchandising and service, it an- 
nounced this week by Robert C. Graham. 
executive vice-president. 


was 


Retail Sales Gaining 
(Continued from page 445) 
already have been lost from the sched- 
uled March output by the closing of 
these plants. If they fail to resume be- 
fore the end of the month, the indus- 
try’s March total will do well to go 

much beyond the 500,000 mark. 

Some observers see in this situation 
a looming shortage of new cars at the 
height of the spring selling season. Of 
the major producers, Ford alone is 
likely to have anywhere near normal 
stocks. During the last quarter of 
1936, General Motors increased dealers’ 
stocks by 49,142 units but January and 
February brought an aggregate reduc- 
tion of 24,023 units as result of the 
strike, leaving a net gain of some 
25.000 units for what may be con- 
sidered the current model season. The 
latter figure, of course, does not repre- 
sent the total of GM field stocks on 
March 1, since dealers were not en- 









tirely cleaned out when 1937 model 
production was started, but they were 
not far from that condi*ion. Normally, 
at this time of the year, manufacturers 
plan to have a two months’ supply in 
the hands of dealers. As it is, the three 
companies which have suffered strikes 
since the first of the year will be far 
short of that goal when spring buying 
is at ‘ts peak. 


UAW Plans Expansion 


Smaller Cities in Line for 
Membership Drive 


Plans for expansion of the United 
Automobile Workers Union were de- 
veloped at a two-day meeting of its 
executive committee in Cleveland the 
first of the week. The program calls 
for the extension of organization work 
to smaller industrial cities in Michigan. 
New branch offices are to be opened in 
Muskegon and Midland, and approxi- 
mately 50 additional organizers are to 
be appointed. A half-dozen branch of- 
fices already have been opened in De- 
troit as well as others in Grand Rapids, 
Flint, Saginaw, Lansing and Pontiac. 

Homer Martin, president of the 
union, reported that the union now has 
250,000 members and expected to have 
300,000 by the end of March. It was 
also reported at the meeting that 70 
new locals have been formed since Dec. 
1. Of these 57 have been granted 
charters and 13 applications await ap- 
proval. All told the UAW has char- 
tered 156 locals to date. According to 
George F. Addes, secretary-treasurer, 
there are 40 locals in Detroit with total 
membership of 125,000. There are 17 
other locals in Michigan, the newest be- 
ing at Grand Rapids, Battle Creek and 
Port Huron. 

A medical research laboratory is to 
be established in Detroit for the study 
of occupational diseases of the auto- 
mobile industry. A clinic available to 
the workers will be operated in con- 
nection with the laboratory. 

A consistent method of disposition 
of workers outside the automobile in- 
dustry who want to be organized by 
the CIO was one of the important prob- 
lems discussed at the meeting. A per- 
manent policy on a national basis was 
to be determined. 
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GM-UAW Agreement 


(Continued from page 445) 


will be more harmonious 
the future. 


“We are very happy that it is settled,” 
said Mr. Knudsen, “and we hope that this 
arrangement will make strikes fewer and 
shorter.’”’ Said vice-president C. E. Wilson, 
who headed the GM bargaining committee: 
“I am hopeful that the thing we have 
worked out will be a sound document on 
which to operate a plant and have a mini- 
mum amount of friction between men and 
management, and that such friction that 
does occur be cleared through the grievance 
procedure. We will be greatly disappointed 
if the grievance procedure is not taken 
seriously by the men and if it is not a 
means of getting them everything they can 
justly expect, without having sitdowns in 
plants where 25 men, over their own little 


relations in 


Automotive Industries 














peeve, penalize five or ten thousand men.” 
Be, leaders looked upon the agreement 

“the beginning of constitutional govern- 
ol in the industry,” and predicted a new 
era of friendly relationship between em- 
ployer and employe. While admitting the 
pact left much to be desired, union vice- 
president Wyndham Mortimer said that it 
establishes ‘‘a definite basis on which we 
ean complete the organization. We don’t 
expect the sitdown to continue once the 
machinery for grievances is set up and 
operating. We now have a definite method 
for handling complaints, and assurances 
that action will be forthcoming. The neces- 
sity for sitdowns will have largely dis- 
appeared.”’ 

The agreement contains this important 
provision: “Should any differences arise 
over grievances there shall be no suspen- 
sions or stoppages of work until every 
effort has been exhausted to adjust them 
through the regular grievance procedure, 
and in no case without the approval of the 
international officers of the Union.’ 

The machinery set up for handling griev- 
ances differs little from the General Motors 
1934 labor policy, according to Mr. Kundsen. 
“It only gives the policy in greater detail 
as far as procedure is concerned,’’ he ex- 
plained. ‘“‘The right of appeal has always 
been there but it is more specific now. The 
steps are perfectly definite from the bottom 
to the top.” 

Highlights of the agreement are: 

The agreement continues in full force and 
effect until June 11, 1937, after which it 
may be terminated or amended by either 
party upon 60 days notice in writing. 

It gives the union recognition for its 
membership. Non-union men have the 
same rights as before. Any group can have 
a shop committee. 

Working hours remain unchanged. Policy 
of paying time and one-half for overtime in 
excess of 40 hours a week and eight hours 
a day continues. 

No agreement is made on wages, pay 
seales being left to plant managers. Piece- 
work is not eliminated, wage payment 
plans also being up to plant managers. 

Seniority procedure is changed, but 
married workers are still given preference 
in a situation requiring permanent layoff or 
major reduction of working forces. After 
men without seniority are laid off, work- 
week must be shortened before forces are 
further reduced. Seniority regarded by 
management as a matter between employes 
and not between company and any particu- 
lar employe. 


Tire Prices Up Again? 


Sharp Rise in Crude Rubber May 
Force New Boost 


Having increased tire prices twice al- 
ready this year tire manufacturers are 
considering how soon they may again 
be forced to advance prices in view of 
the sudden sky-rocketing of crude 
prices. The industry’s six per cent 
increase of Jan. 18 was based on 22- 
cent rubber. The March 13 increase of 
six per cent was to compensate for 
wage advances of five to eight cents an 
hour given to tire builders late in 
February. Since the March 13 price 
increase, crude rubber prices have 
climbed several cents per pound and 
are now at a new 10-year top. 

The sudden sharp jump-up in tire 
prices came when the International 
tubber Regulations Committee, meet- 
ing in London, failed to raise the ex- 
portable crude rubber allowance for the 
second quarter of the year starting 
April 1. All the committee did was to 
increase from 85 to 90 per cent the ex- 
portable quota for the second half of 
1937. The market reacted sharply to 
the committee’s action, crude prices 
soaring to 25 cents—the highest figure 
in 10 years, the market action being 
reminiscent of the old days of crude 
rubber restriction when prices climbed 
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from 17 cents to $1.21 per pound. 

Failure of the committee to raise 
from 80 per cent the quota for the 
second quarter, has been taken to in- 
dicate that production could not be in- 
creased quickly enough to meet a high- 
er quota. World stocks of crude rubber 
are now below a five months supply. 
Even though a 90 per cent quota for 
the last half of 1937 may increase 
stocks by some 100,000 tons by the end 
of 1937, observers expect the present 
price bulge to widen, with higher prices 
between now and July 1. Latest avail- 
able figures indicate that February 
domestic crude rubber consumption was 
50,282 long tons, against 48,744 for 
January. Imports in February were 
only 43,289 tons, indicating a further 
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shrinkage in the domestic visible sup- 
ply. Total domestic stocks Feb. 28 
were only 193,864 tons compared with 
282,902 tons a year ago. 

The March 13 tire price advance of 
six per cent carried retail prices up to 
the highest figure since 1929, and in 
fact higher than in 1929. The increase 
was uniform on all sizes and types of 
tires and tubes except bicycle equip- 
ment. Considering 1926 prices of tires 
as 100, today’s average is 53.5 com- 
pared with 51.3 in 1929. The low was 
46 in 1936. Retail prices now are 26 
per cent over those at the start of 1926. 

Crude rubber prices averaged 12.3 
cents per lb. in 1935, 16.4 cents in 1936 
and have averaged over 22 cents so far 
in 19387. 





Hudson Earnings Exceed $3,000,000 


Barit Report Shows Huge Increase in Profits Last Year; 
White Nets $1.09 per Share; Others Better Earnings 


Net earnings of Hudson Motor Car 
Co. for 1936 are expected to exceed 
$3,000,000 after all charges, including 
depreciation, interest, and all taxes, 
compared with $584,749 in 1935, ac- 
cording to A. E. Barit, president. He 
stated that the annual report would be 
available within a few days. 

Preliminary figures indicated that 
at the close of 1936 total of cash and 
government securities exceeded $12,- 
000,000, after a reduction in funded 
debt of $1,250,000. Net working cap- 
ital at the close of 1936 will be more 
than $12,000,000, an increase of over 
$2,225,000 as compared with the close 
of 1935. These preliminary figures are 
subject to final audit and adjustment. 

The White Motor Co. and subsidi- 
aries for its year ended Dec. 31, 1936, 
had a net profit of $681,628 after al- 
lowing $937,723 as charges for amor- 
tization and depreciation, besides other 
normal charges including Federal 
taxes. The net profit is equivalent to 
$1.09 a share on 625,000 shares of 
White stock outstanding and compares 
with a total net loss of $2,911,736 in- 
curred in the preceding year. Net 
sales for 1936 amounted to $28,769,875, 
an increase of 44 per cent over the 
$19,907,859 produced in 1935. Unit 
sales increased by 83 per cent between 
the two years with the latter period 
sending out a total of 11,495 White 
and Indiana trucks. 

Net working capital amounted to 
$13,211,951 on Dec. 31 last, of which 
$2,187,436 was held as cash. This was 
a gain of $1,580,207 over the preced- 
ing year in total working capital and 
an increase of $430,235 in the cash 
item alone. At the same time, the re- 
port discloses that bank loans of $1,- 
000,000 which the company had at the 
middle of the year, have been paid off 
completely and that the company now 
has only its normal current indebted- 
ness. 

Sales of the Autocar Co. for 1936 
were $11,687,930 as compared with $7,- 
965,822 for the previous year, an in- 
crease of 47 per cent according to the 





report of President R. P. Page, Jr., to 
the annual stockholders meeting in 
Ardmore, Pa. Profit from operations 
before taxes and depreciation was 
$639,587 compared with $127,779 for 
1935. Net profit was $163,695. The 
previous year showed a loss of $164,812. 


“Regimentation,” Says Ford, 
Assailing Labor Agitators 


Unionization of labor is regimenta- 
tion and many of those who are leading 
the present strike agitation are “in- 
sincere,” said Henry Ford in an inter- 
view copyrighted by the United Press. 
Mr. Ford made the statement at his 
winter estate at Ways, Ga. 

“The labor unionization movement is 
really an effort on the part of financiers 
to kill competition and will keep down 
wages in the long run,” Mr. Ford con- 
tinued. “Laborers should never join 
unions because they have nothing to 
gain thereby. They are being regiment- 
ed into something that will result to 
their detriment. Any man who has be- 
longed to a union for some time can 
testify to that.” 


“SLANTS. 


SAFETY CONTEST—New York City 
was awarded the grand prize in the 
Fifth National Safety Contest con- 
ducted last year by the National Safe- 
ty Council. In the opinion of the judges 
“it came nearest to doing for traffic 
safety the maximum that practically 
could be done in that city.” 


BENDIX PRIZES—Total prize money 
for the 1937 Bendix transcontinental 
speed dash will be $25,000 it has been 
announced. The Bendix race will be 
flown from the West Coast to Cleve- 
land this year on Sept 3. There will be 
separate prizes for feminine pilots and 
a cash bonus for any pilot who con- 
tinues on beyond Cleveland. 
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Written by the Guaranty Trust Co., New 
York, exclusively for AUTOMOTIVE INDUSTRIES 


Business and industrial activity con- 
tinued to improve at an increasing rate 
last week, although labor disturbances 
grew more serious. The weekly business 
index compiled by the Journal of Com- 
merce stood at 103.7, as against 102.1 
the week before and 82.9 for the cor- 
responding period last year. The weather 
generally was favorable for agriculture, 
and preparations for spring planting in 
the Southern States made good progress. 


Carloadings Continue to Gain 


Railway freight loadings during the 
week ended March 6 amounted to 734,127 
cars, which marks an increase of 37,400 
ears above those in the preceding week, 
a gain of 99,557 cars above those a year 
ago, and arise of 146,937 cars above those 
two years ago. 


Retail Sales Higher 


According to the Board of Governors 
of the Federal Reserve System, depart- 
ment store sales during February in- 
creased by more than the usual seasona! 
amount. The adjusted index for that 
month was 95, as against 93 the month 
before and 83 a year ago. 


Power Output Up 15% 


Production of electricity by the electric 
light and power industry during the week 
ended March 6 was 15.6 per cent above 
that in the corresponding period last 
year. 


Chain Store Business Grows 


Store chain sales during February 
registered wide gains. The index com- 
piled by the Chain Store Age for that 
month stood at 109.0, based on the 1929- 
31 average as 100, as compared with 106.4 
in January and 99.4 a year ago. 


20% Gain for Industry 


Secretary of Commerce Roper recently 
announced that industrial production is 
20 per cent above that a year ago and 
more than double that in March, 1933. He 
stated that one of the chief forces in the 
general business improvement is the ex- 
pansion in farmers’ purchasing power. 
Cash income from the sale of farm prod- 
ucts last year was 16 per cent above that 
in the preceding year. 


Fisher’s Index 


Professor Fisher’s index of wholesale 
commodity prices during the week ended 
March 13 stood at 92.9, as against 91.1 
the week before and 91.9 two weeks 
before. 


Federal Reserve Statement 


The consolidated statement of the Fed- 
eral Reserve banks for the week ended 
March 10 showed a decline of $2,000,000 
in holdings of discounted bil!s. Bills 
bought in the open market and govern- 
ment securities remained unchanged. 
Money in circulation declined $31,000,000, 
and the monetary gold stock increased 
$41,000,000. 








GM Exports Gained 10% 
During Past 12 Months 


Sales of General Motors cars and 
trucks to dealers in the overseas mar- 
kets during February totaled 27,495 
units, representing a decrease of 1.5 
per cent from the volume in February 
of last year. 

In the first two months of 1937, 
sales totaled 54,485 units—an increase 
of 1.9 per cent over the volume in the 
first two months of 1936. For the 12 
months through February, 1937, sales 
totaled 325,750 units—an increase of 
10.4 per cent over the volume in the 
twelve months ended Feb. 29, 1936. 
These figures include the products of 
the corporation’s American, Canadian, 
English, and German factories sold 
outside of the United States and 
Canada. 


Automotive Radio Programs 


16% of Total NBC Business 


Automobile and allied industries last 
year accounted for 15.8 per cent of 
NBC’s total revenue, according to fig- 
ures just released by the NBC statis- 
tical department. 

The amount invested in NBC time 
during 1936 by this classification 
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topped all previous years. NBC re- 
ceived 57.4 per cent of the automobile 
and allied industries’ total expendi- 
tures on national networks. 

Total NBC billings from automotive 
and allied industries amounted last 
year to $5,466,381 compared with $4,- 
172,382 in 1935. On all national net- 
works, according to the NBC com- 
pilation, billings of this category were 
$9,524,779 against $7,795,089 the pre- 
vious year. 


Japanese Firm Licensed to 
Build Renault Cars, Engines 


The manufacture of Renault auto- 
mobiles and airplane engines in Japan 
will be undertaken by the Showa- 
Renault Engineering Co., Tokyo, capi- 
talized at 3 million yen fully paid up, 
of which Tomasaku Nakano is presi- 
dent. The final agreement was signed 
recently in France between the Société 
Anonyme des Usines Renault, Billan- 
court, and Mr. Nakano, who has been 
in France since last September. 

The Japanese firm will build a fac- 
tory at Tachikawa, Tokyo prefecture, 
where Renault passenger automobiles 
and airplane engines will be manufac- 
tured. When the capital is eventually 
increased to 10 million yen the firm 


will produce tanks and other machinery 
under the French firm’s patents. 

The Showa-Renault will be eligible 
to the Government license under the 
Automobile Industry Law of last July, 
for its annual capacity will exceed 
5000 automobiles and no more than 10 
per cent of its capital will be sub- 
scribed by the foreign firm, according 
to the Nippon Kogyo. 


Almost 16,000 Licensed 
Air Pilots in N. America 


On Jan. 1, 1937, there were in the 
United States, Canada and U. S. pos- 
sessions 7424 licensed aircraft, accord- 
ing to a report issued by the Bureau of 
Air Commerce, and 1805 unlicensed, 
making a total of 9229. Pilots were 
listed as follows: licensed transport, 
7250; limited commercial, 880; private, 
7154, and amateur, 668, making a total 
of 15,952. There were 138 glider pilots. 





4.0 Years Ago 
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Agricultural Tractor 


Millions of dollars have been spent 
in Europe and America in experiments 
to secure a power capable of pulling 
heavily on soft ground. Nearly all ef- 
forts have been made along the line 
of wheels, yet it ought to be manifest 
to a thinking mind that traction or grip 
can be secured only by weight and that 
if weight is not distributed but put 
upon a wheel of ordinary size, it must 
sink into soft ground. 

Among present American inventors 
perhaps none has given more time and 
study to this particular branch of the 
motor problem than G. H. Edwards, 
mechanical engineer of Chicago, whose 
“Trussed Tractor” we describe here. 

In traveling over a field the condi- 
tion of the soil practically necessitates 
not only the use of an endless belt for 
the wheels to roll upon, but also the 
employment of means for so trussing or 
bracing the wheels as to cause the 
weight to be distributed throughout 
said portions of the endless track as 
may be between the front and rear 
wheels and thus provide a large area 
of surface to bear upon the ground. 

To attain this, the machine has been 
provided with an endless trussed belt 
which is geared and connected with and 
driven from the main _ supporting 
wheels, and a jointed frame adapted to 
provide both a rocking truck upon which 
travels the endless trussed track and 
a frame portion which is hinged to and 
in part supported from the rocking 
truck, by which arrangement the lower 
leaf of the track may by the rocking 
action of the truck adapt itself to the 
ridge or furrow over which it must 
pass. 

—From The Horseless Age, 


March, 1897. 
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The Covered 
Wagon Co. has 
introduced’ the 
new model trailer 
coach shown 
here. It will sell 
$495 f.o.b. Mt. 
Clemens, Mich. 





Automotive Metal Markets 


Steel Men Assert Fender Sheets Still Sell for Less than 
in 1929 in Spite of Recent Price Advances 


By William Crawford Hirsch 

All around upward price revision, 
such as has taken place in the steel 
market for second quarter orders, is 
bound to come in for wholesale criticism 
on the part of consumers, whether or 
not such criticism in the case of cer- 
tain descriptions of finished steel is 
justified or not. An executive of one of 
the large “independents” points out in 
a statement just issued that “the new 
price for 20-gage cold rolled sheets used 
for making front fenders of automo- 
biles is still $29 per ton below March, 
i929 prices” and “20-gage wide, deep- 
drawing auto body sheets are $45 per 
ton less than in the first quarter of 
1929,” 

These price reductions resulted from 
the gradual elimination of extras for 
many widths and their lowering in the 
case of extremely wide sheets. Base 
prices of cold rolled auto body stock 
are still $14 a ton below those of April, 
1926, and $11 a ton below those of 
April, 1929. Today practically no draw- 
ing quality extras are charged on hot 
rolled and cold rolled sheets, whereas 
in 1926 and 1929 fully 20 per cent of 
the hot rolled and hot rolled annealed 
grades and 75 per cent of all cold 
rolled sheet grades took extras of 25 
ents per 100 lb. for deep drawing or 
0 cents per 100 Ib. for extra deep 
lrawing. The extra charge for pickling 
and oiling has also been greatly re- 
duced. 

Analysis by this steel company of- 
ticial shows that rolling economies and 
improvements, made possible by the 
‘ontinuous mill and its numerous re- 
inements, resulted in much _ lower 
prices than those in effect eight years 
ago and much higher quality. This 
‘ecord of progress deserves to be taken 
nto consideration in passing judgment 
n the price advance that was forced 
‘pon producers of automobile sheets 
and kindred flat steel descriptions as 
the result of higher wage scales and 
higher raw material costs. As for the 
steel market in general, its traditional 
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feast or famine character is again very 
much to the front, there being no 
dearth of prophets who predict still 
higher base prices, and that isn’t 
exactly sweet music to the ears of con- 
sumers. 


Pig !ron—Comparison of the advances in 


451 






the steel market with the “modest’”’ $3 per 
ton lift in pig iron prices is being invited 
by producers who, moreover, point out that 
a 45-cent per ton advance in ore prices adds 
90 cents to their material cost per ton of 
iron. Second quarter buying is brisk and 
sellers are none too eager to have foundries 
build up too heavy reserves at prevailing 
price levels. 

Aluminum—The sole American producer 
of primary aluminum has increased wage 
scales in the Dominion reduction plants, 
from which considerable aluminum comes 
to the United States. The market generally 
is firm, with the undertone of the secondary 
market decidedly strong. 

Copper—While the export price of copper 
is approximately 1% cents above domestic 
parity, London market observers believe 
that the opening of new mines will lead 
within a reasonable time to the chalking up 
of much lower prices. Here producers con- 
tinue to quote 16% cents. Some copper 
products have been advanced, independent 
of the higher cost of the base metal, as the 
result of higher labor costs in Connecticut 
mills. 


Tin—The market continues wildly specu- 
lative. On Monday prices dipped more than 
2 cents per Ib. in the course of a few hours, 
due to London cables. On Tuesday the 
market there turned weak and spot Straits 
was offered here at 64% cents. 


Couzens’ Estate $31,000,000 


The estate of the late Senator James 
Couzens was appraised at $31,000,000, 
according to the inventory filed in 
Wayne County probate court. Of the 
total, $30,000,000 consists of govern- 
ment, state and municipal bonds and 
the remainder is in real estate and 
stocks. 





January Exports Gain 25% 


Exports and Imports of the Automotive Industry for January 


and Six Months Ended Dec ember, 











1936 


| SIX MONTHS ENDED 
DECEMBER 























| JANUARY JANUARY 
7 1937 1936 1936 1935 
No. | Value | No. | Value | No. | Value | No. | Value 
. -|—-—-|-— | | 
EXPORTS ; | 
} $ & $ 5 
Motor Vehicles, parts and accessories.....|.. | 27,586 , 399) |22,082,911 107,432,149 . 103,845,470 
PASSENGER CARS | 
and chassis. _ 19,944) 11,593, 15,779) 8,896,437|/79,491|45,799,294 |77,591| 41,346,460 
Low congo 50 teateateo.,, “aR ke 180) 9, ty 126/14, = 7,675, 596|73,442| 39,028,247|73,037| 36,144,999 
Medium a _ over 850 to 1,200. . 784,655) 4,907 4,641,723) 3,542) 3,344,888 
1,200 to 2, 380 3, 182 143 205,729, 769) 1,171,662) 685) 1,033,137 
Over 5000 bicmoiaid | 69} 174,187; 89; 230,457 at 957,662) 327 823,426 
COMMERCIAL VEHICLES | 
Motor 8, and chassis a. 12,567) 6,097,825) 9,756) 4,867,661/48,100) 25,722,045/52,662| 26,608,305 
NS i Voc g phos neass foe 1,532) 564, 1,670} 603,393) 6,707; 2,598,504) 6,022) 2,047,514 
One and up to 14 tons................. 9,772) 4,249,993) 6,708) 3,093,046/33,522) 15,686,642/37,663| 17,425,472 
Over 1% tons to 235 tone. i anes eats 914) 717,018) 1,158} 813,015) 6,196) 5,090,685) 7,589) 6,389,481 
| eg 2% tons. . GP hn A ae 246; 491, 201 332,313) 1,128} 2,005,355) 1,277| 1,607,957 
I Cay Wd ves asa gadck wee 103 74,119 19 25,894, 647 340,869) 111 137 ,881 
PARTS, ETC. 
EES EE : ae ee pee See Re 
Automobile unit assemblies..............|...... 662,640)...... 5,127,262 15,929,234)...... 16,658,798 
Automobile parts for repacement (n. @. 8.) .|...... 2,509,625)..... 1,947,599 13,343,456)...... 13,665,554 
Automobile service appliances............|...... 622,520)...... 417,408 2,414,367 2,048,618 
Airplanes, seaplanes and other aircraft... . 39) 1,088,471 54 ,021| 273| 6,722,352} 151) 2,121,546 
Parts of airplanes, except engines and tires.|...... 608,387)... .. 301,600)......| 3,708,270 2,631,473 
INTERNAL COMBUSTION ENGINES 
Stat and Portable 
Diesel and semi-Diesel....... 59 127,621 52 185 , 806 222 488,792; 184 578,819 
Other stat ES EEE eae | ts eee fos ee RRR ec eae 
Not over 10 hp.............. 1,273 79,655 775) 56,478 7,861) 433,111) 5,341 298, 345 
a ccxncdes 122 77,981 180) 94,248) 1,005 534,040) 734 423,410 
Automobile engines for } 
lotor trucks and buses........ 2,843; 292,673) 2,302) 215,666) 8,932 905,773) 7,041 671,924 
sack etek pean v-<% 9,075| 609,857) 4,799 317,561\18,426) 1,281,964)11, 888, 
Engines and aircraft. . ante 190,270 46| 202,795) 617) 3,943,974) 316) 1,552,418 
Accessories and parts (carburetors) ..__. ; 185,970)..... | 135,213)...... 941,899)...... 749, 
IMPORTS | 
Automobile and chassis (dutiable)......... 102 70,573 55 18,529 718 389, 166 | 332 148,497 


| 
| 


March 20, 1937 

























































































































































452 


NEWS OF THE INDUSTRY 


Detroit Sitdowns at Mania Stage 


Faced with Complete Breakdown of Law Enforcement 
Governor Finally Decides to Act 


Detroit, the storm center of the de- 
pression, with its epidemic of bank 
failures, has become the vortex of in- 
dustrial strife during the recovery 
period. 

The city is in the grip of a “sit- 
mania.” 

Touched off, at the turn of the year, 
by the General Motors strike, the sit- 
down craze has swept over the city 
like a prairie fire. No type of business 
has been immune. In factory, store and 
office, in hotel, club and school, they are 
“sitting-down.” 

Once the vacillating state adminis- 
tration had given its tacit blessing to 
the GM sitdown strikers, the door was 
opened wide to any and all groups to 
employ the illegal sitdown as a means 
of enforcing their will, correcting real 
or imaginary grievances. The law is 
flouted; courts are held in contempt. 
Defiance of authority has become a 
game. 

A sitdown at the United States Ware- 
house Co. Monday tied up 50,000,000 
lb. of foodstuffs, of which 10,000,000 
lb. are perishable. 

A general strike of truck drivers 
operating in inter-city hauling started 
Monday, crippling transportation fa- 
cilities. 

Defying an injunction and arrest 
order, sitdown strikers continue in pos- 
session of the Newton Packing Co. 
plant and refuse to permit manage- 
ment to remove $170,000 worth of meat 
after having turned off the refrigera- 
tion. No effort is being made by the 
county sheriff to remove the strikers 
until he is granted 600 extra deputies 
which, with proper equipment, he says 
will cost about $15,000. 

Crowley-Milner & Co., one of the 
largest department stores in the city, 
and two Woolworth stores have re- 
opened after being closed several days 
by sitdown strikers. 

At this writing, more than a score 
of establishments are closed by sit- 
down strikes in the city. These include 
four cigar plants, four shoe stores, 
two lumber companies, two food prod- 
ucts concerns, a Liggett drug store and 
other miscellaneous businesses. These 
are in addition to the major strikes in- 
volving the Chrysler plants, Hudson 
Motor and Bohn Aluminum & Brass 
Corp. 

The Hudson and Bohn situations 
remained deadlocked. 

Two additional firms in Detroit have 
asked the court for injunctions to oust 
sitdown strikers from their plants. Ap- 
plications were made by the Square D 
Co., manufacturers of electrical ap- 
pliances, and the Thomas P. Henry Co., 
advertising typographers. Circuit 
Judge Adolph F. Marchner ordered 
hearings in both cases Saturday. 

Two sitdown strikes are in progress 
at Welfare Department stations, strik- 
ing clients demanding a 25 per cent in- 
crease in welfare family budgets and 
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removal of a welfare superintendent 
and a supervisor. 

The four large downtown hotels 
which had been closed Tuesday by 
strikes and lockouts reopened Tuesday 
night after terms of a settlement had 
been drawn in a five-hour conference 
between hotel managers, their em- 
ployes, union leaders, Governor Mur- 
phy and Mayor Couzens. The truce 
provides for appointment by the gov- 
ernor of a three-man arbitration board 
to settle issues in dispute. 

Leaping the bounds of employer- 
employe relations, “sitmania” has in- 
fected people in other walks of life. 
Male guests, attending a dance in a 
girl’s college, refused to leave at the 
closing hour, staging a sitdown strike 
for more music and a longer party. In 
Grand Rapids, a theater-goer locked 
himself in the men’s rest room because 
he didn’t like the show and insisted on 
a refund of his admission charge. But, 
in this case, the law took a hand. A 
restaurant keeper organized a sitdown 
of his employes as a publicity stunt. 
Pupils in a grade school remained at 
their desks in a sitdown protest against 
failure to have their picture taken after 
being dressed for the occasion. 

At long last, Governor Murphy con- 
cludes: “The agencies of Government, 
both executive and judicial, are bound 
to take proper steps to see that public 
authority is preserved and rights of 
private property are respected. 

“It is elementary and undebatable 
that whatever differences may exist 
between employers and employes, pub- 


lic order must be observed and public 
authority must be respected.” 

And so the commander-in-chief of 
the state’s law enforcement agencies 
called a conference of state officials 
and several county prosecutors on the 
strike situation. A Law and Order Com- 
mission was created consisting of 20 
members representing labor organiza- 
tions, church groups, government, busi- 
ness, social and civic groups. 

Homer Martin and Richard R. 
Frankensteen declined the governor’s 
invitation to attend the law and order 
conference in Detroit Wednesday, giv- 
ing as their reason the alleged failure 
of various managements to fulfill their 
obligation to society by accepting col- 
lective bargaining. “Special boards 
and committees have never proved 
satisfactory,” they said. 


Murphy’s Proposal 


Governor Murphy proposed the establish- 
ment of tribunals and committees, modeled 
after the NRA to adjudicate labor disputes 
at the opening of his Law and Order Con- 
ference in Detroit, Wednesday morning. He 
suggested each industry set up a tribunal 
to handle problems applying to it, making 
use of existing trade associations as a 
basis for committees which would hear 
specific complaints, ‘and by mere act of 
hearing and pronouncing judgment could 
go far to establish working codes and 
standards practical in their operation and 
satisfactory to employes. 

“General standards and principles might 
thus be established within each group that 
would be uniform and applicable to all, and 
remove causes for dispute and interruption 
of normal business. 

“Such committees could operate as con- 
ciliation agencies or mediation boards 
within particular industries or business 
groups. Their immediate function would 
be to meet the immediate situation.” 

Discussing the strike situation, the gover- 
nor in his prepared statement to the con- 
ference, said: 

“When the authority of governmental 
agencies is continually flouted or defied. 
confidence in government is impaired, and 
outraged citizens perpare to take the law 
into their own hands, Democratic rule is 
endangered and the way is prepared for the 





Acme photo 


Some of the thousand pickets, members of the UAW, who 

marched around the Wayne County court building in Detroit 

while Judge Alan Campbell was considering the Chrysler 

petition for an injunction to force evacuation of its plants 
by sitdowners. 
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rule of mobs or dictators; worst of all, labor 
movements and organizations are dis- 
credited, faith in liberal Democratic govern- 
ment is permanently impaired and social 
progress is impeded. 

“It is still my conviction that industrial 
disputes shouid be settled through friendly 
and peaceful negotiation, conducted in a 
spirit of reason and justice. 

‘‘While I have consistently counseled re- 
sort to conference and negotiation, and 
sought to avoid the use of force, there is 
\bviously a limit to this policy if orderly 
voveinment as we know it here is to go on. 

‘No one should assume or infer that the 
government of this state will forsake its 
responsibility to maintain order and protect 
citizens in the full exercise of their legal 
rights. 

“The governor and other police officials 
have a sworn duty to perform in behalf of 
the people of this state, and they have no 
alternative but to perform it with all neces- 
sary vigor. 

“That is one of our problems, and it is 
. responsibility that cannot be ignored by 
public officials. It must be effectively met 
and handled by the executive and judicial 
agencies of the government, without inter- 
ference by private groups of individuals, 
and with such assistance as may be re- 
quired from the legislature and from 

‘itizens themselves.’’ : 

Mayor Frank Couzens has appoint- 
ed a permanent mediation board for 
Detroit labor disputes as proposed by 
Governor Murphy’s Law and Order 
Conference. The Board includes Fred- 
eric J. Seidenburg, Dr. Benjamin Bush 
and Rabbi Leon Fram. The board plans 
to call in representatives of employers 
and employes in each dispute. The 
board does not plan immediate action 
in the Chrysler strike but will first try 

to clear up smaller strikes offering 
simpler solutions. 

Two bills intended to solve the sit- 
down strike problem through legisla- 
tion have been introduced in the state 
legislature. One bill would make it a 
felony to participate in a_ sitdown 
strike. The other would make it a 
felony for either side in a labor dis- 
pute to refuse to negotiate with the 
other side or to stage a sitdown or 


lockout ahead of or during negotiations. 


Union Defies Order 
(Continued from page 445) 


But Judge Campbell held that these 
contentions could be disposed of with- 
out passing on the constitutionality of 
the Federal Labor Act. “If it is valid,” 
he said, “it can hardly be contended 
that failure to abide by its terms gives 
the defendants the right to seize and 
appropriate $50,000,000 worth of prop- 
erty of the plaintiff, and to prevent, by 
threat of violence, any use of the prop- 
erty by the plaintiff or its agents.” 

“I therefore find that the Chrysler Corp. 
has not, by its conduct, deprived itself of 
the right to be protected, and it stands be- 
fore the Court with clean hands,” said the 
Judge. “In no case that I have found,” he 
\dded, “does the defendant stand before 
the Court as the defendants do here, freely 
‘dmitting seizure of another’s property by 
‘orce and threat of violence. 

‘It should be noted that the right to 
strike is in no sense involved. That is a 
right of property in the defendants which 
‘he Court is bound to respect and protect. 
In like manner this Court is bound to pro- 
ect the plaintiff in its lawful use of its 
property. There can be no compromise be- 
— me rule of law and the rule of violent 
self-help. 

In this sense then, the issue in the case 
at bar is not between this plaintiff and these 
defendants. Respect for the courts and for 
law and order has been menaced. The 


— has a right to expect the citizens of 
uis 


community to give their entire co- 
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Judge Alan Campbell, 


who ordered sitdown strikers to 
evacuate Chrysler plants they had 
seized on March 8 





operation and support in the position here 
taken. The writ may issue as prayed.” 


Judge Campbell called attention to 
the union’s admission in its argument 
that the only difference existing be- 
tween the two parties was the matter 
of sole recognition and, if that were 
true, the other grievances listed by the 
union must have been straightened out. 

With its offices in possession of sit- 
down strikers, Chrysler Corp. has been 
forced to postpone payday for many of 
its employes. “Payments of wages were 
continued right up to the moment that 
our office employes were forcibly ejected 
from our offices or detained from enter- 
ing them,” said a statement by the 
corporation. “They will be resumed 
just as soon as the necessary clerical 
work can be done after we regain free 
access to and possession of the corpor- 
ation’s offices, and the books and pay- 
roll records in them, and adequate 
police protection.” 

It was announced that W. P. Chrys- 
ler and other high executives of the 
corporation were forfeiting their 
salaries until such time as production 
is resumed. Other officials have been 
asked to take their usual vacations 
at this time. 


Toledo Affected 


Willys-Overland Motors, Inc., an- 
nounced a temporary shutdown of two 
days, due to shortage of parts from the 
Detroit area. Highway transport 
facilities have been held up by a strike 
and some sources of supply have been 
cut off. David R. Wilson, president, 
said other supplies are being rushed 
to Toledo and production will go along 
as usual Monday. 

Prolongation of the Chrysler and 
Hudson strikes have brought further 
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lay-offs in Toledo plants. Electric Auto- 


Lite Co. has dropped 3500 workers 
temporarily as all storage and shipping 
facilities are jammed since the com- 
pany continued work on Chrysler parts 
a week after the stoppage at Detroit. 
Logan Gear shut down with 550 work- 
men out. City Auto Stamping already 
had its stamping plant down with 1300 
out of work. Plants with diversified 
business are continuing near peak oper- 
ations. 


Siege Tactics at Akron 


Firestone Refuses to Negotiate Fur- 
ther, Plant Remains Closed 


All indications point to a protracted 
siege between management and labor 
at the Firestone Tire & Rubber Co.’s 
factories in Akron, Ohio. The company 
has rejected the demand of the United 
Rubber Workers Union of America, a 
CIO affiliate, that it be recognized as 
the sole collective bargaining agency 
for all 10,000 Firestone workers. Ef- 
forts of union officials to reopen nego- 
tiations have so far been futile. The 
Firestone tire, battery, steel products, 
wheel and rim plants and all offices are 
closed and picketed by the union, the 
pickets having built shacks as picket 
posts in front of all the gates. Auto- 
mobile house trailers were originally 
used as picket posts, but were ordered 
removed by the police. 

Barred from their offices by the union 
pickets, Firestone officials have taken 
every available inch of space in down- 
town office buildings in Akron to set up 
temporary offices. Many employes are 
operating from their own homes. The 
company’s chief officials— Harvey S. 
Firestone, chairman, and John W. 
Thomas, president—are in Florida but 
are keeping in constant touch with 
Akron developments. 

The company has issued no state- 
ments and is remaining absolutely non- 
committal. In fact, the Firestone strate- 
gy is new, and interesting to watch. 
No attempt has been made to force an 
entrance into the offices. Only main- 
tenance crews are in the plant. There 
is no one officially in Akron to speak 
for the company or to negotiate with 
the union. “Business as usual” appears 
to be the watchword of office employes 
wherever they may be working. There 
is no violence—in fact, there is ab- 
solutely no reason for violence. Union 
workers from other rubber plants are 

doing relief picket duty. Pickets work 
the same hours on the picket lines as 
they did on their regular factory shifts. 

The closing of the Chrysler and Hud- 
son factories has been felt in Akron. 
Goodyear, which furnishes all Chrysler 
and Hudson original equipment tires, 
has curtailed schedules to four days a 
week. Goodrich has cut operations in 
mechanical goods departments making 

running boards and other parts for 

Chrysler cars, and has furloughed a 

number of employes. 
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The Continental Oil Co., New York, has 
just published a reprint folder including 
three recent studies in the field of engine 
lubrication by X-Ray investigation of oil 
films. Taken from ‘Industrial and Engi- 
neering Chemistry,”’ the tiles of these papers 
are: “X-Ray Diffraction Studies of Lubri- 
cants,” “Molecular Regimentation and 
Chemical Reactions in Liquid Oils and 
Blends,” and ‘‘X-Ray Method of Rating Lu- 
bricants in Terms of Protection Against 
Surface Wear.’’* 


The method of using electrolyte in bat- 
teries and the results to be expected are, 
contained in a new folder prepared by the 
Grasselli Chemicals Department, _ & 
duPont de Nemours & Co.* 


A new 4-page manual of approved catalog 
standards has just been prepared for manu- 
facturers supplying the automotive jobber 
by the National ‘Standard Parts Associa- 
tion, Detroit.* 


*Obtainable from editorial department, 
AUTOMOTIVE INDUSTRIES. Address Chest- 
nut and 56th Sts., Philadelphia. 
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Properties of Polarized Light 


With reference to the use of polarized 
light for avoiding headlight glare, I would 
like to emphasize a point which does not 
seem to have been considered. 

It is the fact that polarized light ceases to 
be polarized when reflected from the surface 
it strikes. Therefore there is no need to 
have the polarization of the headlight and 
of the viewing screen arranged in the same 
plane, e.g. under 45 degrees as suggested in 
the paper referred to. Visibility for the 
driver would be exactly the same if for in- 
stance the headlight beams were polarized 


in a horizontal plane with a screen per- — 


meable only to light polarized in a vertical 
plane. Moreover another advantage would 
be gained by such an arrangement. Light 
reflected from a surface at a small angle is 
always partly or wholly polarized in the 
plane of the reflecting surface. A viewing 
screen with a vertical axis of polarization 
would therefore not only cut out any glare 
from oncoming traffic but also the glare 
from lights reflected by the road. This may, 
on wet roads, be as important as the direct 
glare itself. 
S. J. BOMER, 
King’s College, Cambridge. 


When to Junk? 


In the Jan. 30 issue of AUTOMOTIVE INDUs- 
TRIES the second item under the heading 
“Production Lines,’’ sub-title “Junk or 
Salvage,”’ caught my eye. 

I do not know what truck manufacturer 
you have reference to but I do know that 
for several years now the General Motors 
Truck & Coach Co. of Pontiac, Mich., has 
listed in their instruction books of their 
various models of trucks, coaches, and taxi- 
cabs, the new limits on numerous items and 
also the limits at which these items should 
be replaced. 

This method of procedure comes under the 
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general heading of periodic inspection 
periods, and is almost universally used by 
nearly all operators of motor coaches who 
have any sizeable fleet. 

In my 10 years of experience contacting 
motor coach fleet operators, the biggest 
drawback seems to be the setting up of an 
average mileage basis at which it is eco- 
nomical to replace various parts, the argu- 
ment being that one engine will run 5000 mi. 
farther than the other before repairs are 
necessary even though the engines are of 
the same identical make, on the same runs, 
using the same gasoline, oil, etc. The big- 
gest variable in my experience is the driver 
of the vehicle. 

Generally speaking, the larger the oper- 
ator, the harder it is to sell this periodic 
overhaul proposition. One reason for this 
is that operators’ shop facilities are seldom 
adequate to take care of the quantity of 
work that inspections of this type necessi- 
tate at the same time because fleets of 
vehicles are generally put to work at about 


the same time and acquire approximately 
the same mileage daily and thus are read) 
for periodic overhaul at about the same time 

There are, of course, arguments pro anc 
con and in my opinion the periodic overhau 
is a money saving proposition when figured 
over a period of time; in addition vehicle; 
are kept in shape equivalent to new. 

As far as the manufacturer is concerne: 
about all he can be expected to do would b 
to set limits at which material should bh 
replaced. 

It would then be up to each individu: 


.operator to arrive at the time, on a mileag: 


or gasoline consumed basis, at which tl 
parts would wear to this given limit. This 
is necessary because no two operations are 
alike; some are easy, some are hard, son 
are mediocre. 
PHIL C. FAITH, 
Coach Service Representative, 
General Motors Truck & Coach 
Division, Yellow Truck & 
Coach Mfg. Co. 








Calendar of Coming Events 


SHOWS 





Show Business 


Manager of the National Automobile 
Show in New York is Alfred Reeves, 
366 Madison Ave., N.Y.C. Inquiries 
concerning all matters connected with 
the national show should be ad- 
dressed to him. AuToMOTIVvE INDUs- 
TRIES will be pleased to furnish names 
and addresses of local show managers 
on request. 











Algiers ‘as Section 

Algier March 20- April 4 

Portesal, ‘Tith Automobile Salon, Porto 
March 27- April 5 

14th Automobile Salon, 
April 17-26 

Illinois” Aatumaties Ass’n, 4th Annual 

how and Maintenance Exhibit, 
Navy Pier, Chicago Apr. 24-28 
Poland, Automobile Salon—16th Sor 


Automobile 


hea 
national Fair; Poznan . ..-May 1-10 
Second Annual Automobile Mainte- 
nance Show, San Francisco. poe 3 20-23 
“ 
Fair, Tangier une 
France, Automobile Section, erase 
Belgium, First International Aero- 
nautical Salon, Brussels ...June 18-30 
paratus and Related er 
New June 28-July 2 
entale), Lwow 
3ist International Automobtie ar 
Great Britain, 31st International Auto- 
mobile Exposition, London...Oct. 14-23 
Oct. 27-Nov. 3 
ee 
Salon. Mila 
Buffalo, N. Y., "Autoonsbiis Show, 
Oct. 30-Nov. 
Great Britain, 13th International Com- 
mercial Automobile Exposition 
Chicago Automobile Show 
Akron Automobile Show 
Columbus Automobile Show 
Detroit Automobile Show 
Nov. 
Newark, N. J., Automobile Show, ™ 
ov. 
Philadelphia Automobile Show....Nov. 
Toronto, Ont., ‘Automobile Show. .Nov. 
Great Britain, 36th Scottish Inter- 
Glasgo Nov. 12-20 
Baltimore, Ma, Automobile anaes - 98-90 


Norway, Automobile Salon—Osio.May 7-10 
Morocco, Automobile Section, Tang 
Fair, Bordeaux -June 13-28 
Fourth ASTM Exhibit of Testing Ap- 
Poland, yp Salon "(Foire i om 
Paris 
National Automobile Show, New York, 
Italy, 10th anes eo 
Cincinnati Automobile Show .Oct. 31-Nov. 
(trucks and buses), London. . 
Brooklyn Automobile Show 
Kansas City, Mo., Automobile Show, — 
Pittsburgh, Pa., Automobile Show. Nov. 
a Automobile Exposition, 
Cleveland, Ohio, Automobile wien 
Nov. 13-20 


Jersey City, N. J., Automobile Show, 
Nov. 13-20 
Milwaukee, Wis., Automobile Show, 
Nov. 13-26 
Springfield, Mass., Automobile Show, 
Nov. 14-20 
St. Louis, Mo., Automobile Show, 
N 


Ov. 14-21 


CONVENTIONS AND MEETINGS 


Export Managers Club, 20th Anniver- 
sary Get- _— Hotel Pennsyl- 
vania, New York ..... -March 3¢ 

S.A.E. Regional Transportation and 
Maintenance Public Utility a. 
ing, Baltimore, Md.........April 15-15 

International Association for Testin 
Materials, Second Internationa 
Congress, London, England. April 19-2: 

S.A.E. National Tractor and Industrial 
Power Meeting, Peoria, Ill.. April 21-25 

National Machine Tool Builders’ Asso- 
ciation, Spring Convention, Edge- 
water Beach Hotel, Chicago....May 3-4 

41st Annual Convention and Exposition 
of the American Foundrymen’s As- 
sociation, Milwaukee May 3- 

S.A.E. Summer Meeting, White Sulphur 
Springs, W. Va. ay 

National Battery Manufacturers ASSO., 
Spring Convention, Shoreham 
Hotel, Washington, D. C....May 13-1 

American Society of Mechanical En- 
gineers, spring convention, Detroit, 

May 17-2 

National Association of Purchasing 
Agents, 22nd Annual Convention, 

William Penn Hotel, ee ge 

Pa. May 24-27 

Mid- 

Colorado Springs, 

June 1-5 

Recend © World Petroleum Congress, 
Paris, France...late May—early June 

Automotive Engine Rebuilders Asso- 
ciation, 15th Annual Convention, 

- Chicago June 21-24 

American Society for Testing Materials, 
40th Annual Meeting, New York, 

v June 28-July 2 

S.A.E. National Aircraft Production 
Meeting, Los Angeles, Calif....O 

S.A.E. Annual Dinner, 
Hotel, New York 

American Petroleum Institute, 18th An- 
= Meeting, Stevens Hotel, pan 


4. 


American Petroleum Institute, 
a Meeting, 


ct. 7-9 
Commodore 
ct. 


9-32 


CONTESTS 


iotemenets Speedway, 500-Mile Inter- 
national Sweepstakes May 

3ist Annual Grand Prix of the Auto- 
mobile Club of France, 
Montlhéry 

Pan mean Cup Race, 
Racew 

National "and International Soap Box 
Derby Finals, Akron, Ohio ......Aug. 

Roosevelt Raceway, 400-Mile tiscene” 
Vanderbilt Cup Sweepstakes. ..Sept 

Los Angeles, 500-Mile Internationa 

Sweepstakes N 
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X-ray inspection 
of aluminum cyl- 
inder-head cast- 
ings for aircraft 
engines. Such 
studies have made 
possible the thin, 
deep integral fins 
which show clear- 
ly in the picture. 


| Auto 


Photograph: Courtesy Aluminum Co. of America 
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ONSISTENTLY, concisely, comprehen- 

sively, AUTOMOTIVE INDUSTRIES will 
present in the third issue of each month an 
editorial section devoted to automotive ma- 
terials. 

On the next page begins a feature article 
on developments in automotive sheet steels 
which we believe the non-technical reader 
will find as interesting as does the engineer. 
Then come several pages of news—about 


Automotive Industries 


new materials, of all kinds, and new informa- 
tion about familiar materials and processes. 

Each month—in the third issue—the pres- 
entation pattern will be the same: a feature 
article on a particular class of materials— 
plastics for example—and news about many 
other materials. We believe executives and 
engineers will find in the new arrangement 
a valuable means of keeping abreast of the 
materials field. == > 
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SHEET 
STEELS 


The deep drawing require- 
ments of the automotive indus- 
tries have strained the metal- 
lurgist as well as the metal, but 
the steel suppliers have kept 
pace with the demand for 
lighter gages and more ductility 


By H. E. Biank, Jr. 


EST evidence of the progress in 
B making and fabricating sheet 
steel for motor vehicles is the 

1937 automobile body. It is especially 
impressive when one is confronted with 
the fact that five years ago engineers did 
not have the material and equipment to 
produce the present streamlined body 
with its one-piece steel top, large panels, 
and deeply drawn fenders. These and 
other recent innovations that have added 
to the appearance and safety of the mo- 
tor vehicle are attributable in no small 


Ps es 


Courtesy of Bethlehem Steel Co. 
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measure to improvements in sheet steels. 

Originally too brittle to withstand ma- 
chine forming, steel sheets were shaped 
by hand over wooden forms. The hand- 
pressed sections were fastened together 
by rivets, soldering or brazing. Surface 
defects made it necessary to apply as 
many as twenty coats of paint and var- 
nish to the exterior of body sheets in 
order to obtain an acceptable finish. By 
1915 sheet steels had been improved to 
the point where they could be shaped by 
power presses; better surface qualities 
made it possible to produce a satisfac- 
tory exterior finish with only seven to 
twelve coatings. At the beginning of 
the twenties, when the closed car came 
into vogue, the automobile manufactur- 
ers tossed some real problems into the 
laps of the steel makers. The demand 
for wider sheets, better surfaces, more 
ductile steel, lighter gages, more uni- 
form gage, began in earnest. 

Today the steel makers are producing 
sheets 84 in. wide and over. The thick- 
ness of the material has been reduced to 
20 gage and lighter. Sheet steel of this 
gage is sufficiently ductile to withstand 
draws causing 40 per cent elongation. 
it was formerly common practice to sub- 
ject a panel to a succession of press 
operations and annealings until the de- 
sired draw was obtained. Several stages 
have been eliminated and panel contours 
that previously required six drawings 
and several annealings are being pro- 
duced in two drawing operations with- 
out additional annealing. 

The modern product has to hold up 
under increased production and press 
speeds. Where 40 to 50 panels per hour 
used to be considered peak, production 
of 150 to 200 panels per hour now re- 

ults—as one steel plant metallurgist 
somewhat desperately remarked — “in 
time study experts being put on the job 
to find the cause of the delay.” Despite 
the more severe operations, fabricating 
plants can show substantial reductions 
in breakage and rejections. Some of this 
increased efficiency is justly credited to 
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hicles of America 


improvements in dies and presses, but 
the better quality of automobile body 
sheet steels is unquestionably a major 
contributing factor. 

Control of the quality of sheet steel 
begins at the open hearth, where the 
constituents of the plain low-carbon 
steels are carefully regulated. The car- 
bon content of steel intended for sheet 
with deep drawing properties is held un- 
der 0.10 per cent. If ductility is not so 
important, as is the case where sheets 
are formed in successive drawing opera- 
tions with intermediate annealings or 
are only subjected to light draws, a high- 
er carbon content is permissible. Al- 


most 50 per cent of the furnace charge is 
scrap and this must be selected with 
care in order to restrict the introduction 
of alloys which would give undesirable 
properties to the final product. Precau- 
tions are also taken to minimize non- 
metallic inclusions. 




























Courtesy American Iron & Steel Institute 


Most of the steel produced for auto- 
mobile body sheets is known as rimmed 
steel, getting its name from the action 
of “rimming” or gas evolution that takes 
place as the molten metal cools in the 
ingot mold. In cross-section, the rimmed 
steel ingot has a thick skin of dense met- 
al and a rather porous core which con- 
tains most of the impurities. When the 
ingot is rolled, the blow holes in the in- 
terior portion have a tendency to weld 
together and the dense outer metal im- 
parts good surface qualities to the sheet. 
From 80 to 90 per cent of the rimmed 
steel ingot is usable for the production 
of body stock. Sometimes a killing agent 
is introduced to inhibit the evolution of 
gas as the molten metal solidifies in the 
ingot mold. While this procedure tends 
to eliminate the spongy interior which 
is characteristic of the rimmed steel 
ingot, the method is objectionably ex- 
pensive as the resulting ingot contains 
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leading factor in the successful develop. 
ment of the continuous strip-sheet 
plants. Prior to the advent of this new 
type of mill, accurate reductions were 
impossible as the rolls of 2-high mills 
then in use failed to withstand the bend 
ing loads to which they were subjected. 
The 4-high mill is so-called because it 
consists of two rolls backed up on to} 
and bottom by two larger rolls which 
prevent the smaller rolls from spring 
ing out of shape under the extreme pres 
sure and temperature as the white-hot 
slab passes through. 

Five or six mills of similar design 
known as the finishing train further re- 
duce the slab to about a third of its 
thickness in each mill. In the final 
finishing mill the slab, due to the enor- 
mous reduction in gage, is considerably 
elongated. As the strip is simultan- 
eously engaged in all of the mills, the 
roll speeds of each of the mills through 
which it successively passes are stepped 
up to prevent buckling of the strip. In- 
dividual motors are direct-connected to 
the rolls and their speed can be so con- 
trolled that constant tension of the strip 
between mills is maintained. The strip 
emerges from the finishing mills at high 
A 4-high broadside mill in the “roughing” train in speed ane i San wena mate eater 
which the heated slab is subjected to heavy reduc- piled, if it has been cut into sheets by the 
tions in thickness. The mill shown here has two 
rolls 36 in. in diameter and 96 in. long. These are 
backed up on top and bottom by two rolls of the 
same length and 49 in. in diameter. Only three of 


these rolls are plainly visible, the fourth being below 
the floor. 








After hot-rolled sheets are 
pickled they are placed in 
water for further cleaning 
then picked up by hand and 
put through a scrubber. The scrubber has 
rubber wringer rolls for removing the water 
and brush rollers for eliminating every trace 











axial shrinkage cavities which greatly 
reduce the amount of usable material. of the acid and cleaning the surface of the 
Another serious objection to killed steel sheet. This illustration shows the operation 


. ne a of taking sheets from the water bath and 
- xi oe much less ductile than placing them in the scrubbing and finishing 
rimmed steel. i 





Processing of the ingot is accom- 
plished in either of two ways; the strip 
method or the sheet method, with present 
practice favoring the former. Both 
methods employ the same fundamental 
operations of hot rolling, cold rolling, 
annealing, and pickling. The chief dis- 
tinction between the two is that in the 
strip method the ingot is rolled in one 
direction, whereas in the sheet method 
the ingot is first rolled into sheet bar and 
then cross-rolled to the desired thickness. 

The first important operation after 
the ingot is cast is the reduction by hot 
rolling. At one plant, placed in opera- 
tion in 1936, the white hot slab of metal 
first goes to a stand of four 4-high mills 
known as the roughing train in which 
the slab is compressed to about one- 
fourth its original thickness in each mill. 
It is interesting to note here that the 
introduction of the 4-high mill was a 
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flying shears at the end of the finishing 
train. 

Cold rolling of the strip to lighter 
gages is the next main phase of the 
manufacturing process in which the hot 
rolled strip is reduced in thickness as 
much as 60 per cent. In the cold rolling 
operations the important qualities of 
greater surface density, high surface 
finish, uniform gage, and flatness are 
imparted to the sheet. Before going to 
the cold mills the coils of hot-rolled strip 
are unwound, stitched end to end, and 
subjected to a continuous pickling proc- 
ess in which the long strip of metal 
passes through a hot sulphuric acid so- 
lution. When the strip emerges from 
the final acid bath it is washed in hot 
and cold water, and all traces of mois- 
ture are subsequently removed by a hot 
air dryer. The stitching is then cut out 
and the strip is routed to the cold-roll- 
ing mills, which are similar in construc- 
tion to the 4-high units in the hot mill 
plant. As the strip runs through the 
cold mill rollers, the gage is checked by 
a flying micrometer which automatically 
registers thickness variations. Pres- 
sure exerted by the rolls may be quickly 
corrected by adjustment so that uniform 
gage will be maintained. After the strip 
comes out of the cold reduction mill it 
is again recoiled. 

The strip steel, after it has been cold- 
rolled to the desired gage, is virtually 
non-ductile and must be heat treated be- 
tore it will be suitable for deep drawing 
purposes. Box-annealing is the princi- 
pal heat treating method now in use. In 
this process internal stresses which have 

been set up in the sheet by the cold work 
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Gage of the strip is indicated as it 
passes through the cold mill stands 
by a flying micrometer which auto- 
matically registers on a dial any 
variations of thickness in incre- 
ments of one-thousandth of an 
inch. Roll pressures may be very 
quickly adjusted to correct for any 
thickness variations. This photo- 
graph shows strip, as it emerges 
from the tandem cold mill, being 
rechecked for accuracy of gage. 











processing are relieved, and the steel is 
made soft and ductile. Normalizing, 
sometimes used on hot-rolled strip, ac- 
complishes the equivalent results and, 
in addition, the crystalline properties of 
the sheet are improved. Piles of strip- 










































Bundles of sheets or coils for shipment are han- 
dled carefully and kept free from dirt. Each 
bundle or coil is wrapped in weatherproof paper, 
strapped with metal bands, and properly braced 
for loading in railroad cars or trucks. In the case 
of export shipment, the wrapping of bundles is 
made air tight to prevent salt-air corrosion. 
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sheet can be annealed in the box-anneal- 
ing furnaces, whereas normalizing is 
done in continuous type furnaces in 
which pieces are annealed individually 
or in pairs. With the recently developed 
radiant-tube type of box-annealing fur- 
nace, very accurate control of the heat- 
ing cycle and uniformity of heat distri- 
bution are obtained. When completely 
annealed, the steel sheet is soft and 
ductile and suiteble for deep drawing 
purposes. 

Care must be taken in annealing the 
steel so that too large or too small a 
grain size in the micro-structure of the 
metal is avoided. If the grain size is 
permitted to become too large, the sheet 
—after being subjected to the strains of 
deep drawing—will have a coarse sur- 
face known as “orange peel.” Large 
grain steel is also particularly suscepti- 
ble to Stead’s brittleness, being easily 
fractured by dynamic stresses. Such a 
steel may satisfactorily withstand a pre- 
liminary draw and then fracture under 
a subsequent operation when stress is 
applied from a different angle. Steel 
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with very small grain size has the prop- 
erty of toughness to an undesirable de- 
gree and is also more susceptible to 
stretcher strains. 

Stretcher strains occur during the 
drawing process and appear as ridges or 
depressions that mar the surface of the 
sheet, sometimes requiring a grinding 
operation to eliminate the disfiguring 
lines. The objectionable condition can 
be overcome by cold working the sheet 
or passing it through a roller-leveler im- 
mediately before the deep drawing op- 
eration. When a sheet is passed through 
a roller-leveler it is given a sharp bend 
and then leveled out to its former flat- 
ness. This processing apparently causes 
most of the grains in the crystalline 
structure of the steel to slip partially 
and stretcher strains do not occur in sub- 
sequent deep drawing. It is reeommend- 
ed by some metallurgists that sheets be 
drawn within 24 hours after cold work- 
ing or roller-leveling because the steel 
has a tendency to “age” or return to its 
previous state. An additional problem 
is the tendency of a sheet to “kink” when 








Four High Continuous Strip Mills 


In Operation, Under Construction and Authorized 
in the United States 


Company 


Allegheny Steel Company 


Bethlehem Steel Company 


Carnegie-Illinois Steel Corp. 


So. Chicago, III. 
McDonald, Ohio 
**Clairton, Pa. 
Homestead, Pa. 
Dearborn, Mich. 
Ecorse, Mich. 


Ford Motor Company 
Great Lakes Steel Corp. 


Granite City Steel Co. 
Inland Steel Company 

Jones & Laughlin Steel Corp. 
Laclede Steel Company 

Otis Steel Company 
Republic Steel Corp. 


Sharon Steel Corp. 
Weirton Steel Company 


Wheeling Steel Corp. 
Youngstown Sheet & Tube Co. 


*Under construction. 


Location of Mill 


Brackenridge, Pa. 
American Rolling Mill Company Middletown, Ohio 
Butler, Pa. 


Lackawanna, N. Y. 
*Sparrows Point, Md. 


Gary, Ind. 


Granite City, Ill. 
Indiana Harbor, Ind. 
Pittsburgh, Pa. 
Alton, Ill. 

Cleveland, Ohio 


Warren, Ohio 
*Cleveland, Ohio 


Sharon, Pa. 
Tennessee Coal, Iron & R. R. Co. **Birmingham, Ala. 
Weirton, W. Va. 
Steubenville, Ohio 
Campbell, Ohio 


Annual 
Started Capacity 
Oper- Size Gross 
ating Inches Tons 


1932 38 275,000 


-1928 "72 372,000 
1926 48 312,500 
1936 600,000 

600,000 


360,000 
600,000 
270,000 
720,000 
300,000 
600,000 
729,000 


500,000 


400,000 
600,000 


275,000 
600,000 
720,000 
140,000 
375,000 


302,000 
800,000 


175,000 
300,000 
420,000 
1929 540,000 
1935 536,000 


Total 12,421,500 


1927 
1936 
1935 
1931 
1935 


1937 
1935 


1930 
1936 


1937 
1932 
1937 
1927 
1932 
1927 


1929 


1927 


Source: American Iron & Steel Institute 


**Authorized (estimate capacity given). 


January 30, 1937. 
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passed through a roller leveler. The 
trouble can be eliminated by either using 
a steel with a larger grain size or b: 
adjusting the roller-leveler so that th 
sheet will undergo bending gradual); 
“Kinks” are localized stretcher strain 
and must be avoided as they may sho, 
up in the completely formed sheet. 

With regard to fabricating steel au 
tomobile body sheet, the proper design 
of the dies for deep drawing operations 
is a most important factor. So that the 
glossy surface finish of the sheet will 
not be marred, the part of the die that 
contacts the sheet is given a mirror fin- 
ish. If this were not done it would be 
necessary to file and polish the sheet af- 
ter drawing, which would appreciably 
reduce the thickness of localized sec- 
tions of the shéet and finally result in a 
weakened body structure. In designing 
the die, account must be taken of the 
residual elasticity in the metal which is 
responsible for a tendency of the sheet 
to “spring back” after it has been par- 
tially deformed. Solution to the prob- 
lem is found in making the die so that 
it will deform the metal an amount 
greater than desired in the completed 
product. Another difficulty encountered 
in drawing arises in the stretching of a 
blanked edge which produces tears in 
the sheet. This is attributable to the 
cold working of the steel in the blanking 
operation. 

Some of the improvements in automo- 
bile body sheet are responsible for new 
problems from the standpoint of the fab- 
ricator. The principal innovations seem 
to be mainly represented by larger and 
heavier dies and new presses with ca- . 
pacities for handling larger sheets at 
substantially increased production 
speeds. And, of course, the modern equip- 
ment calls for a huge additional finan- 
cial investment. A specific problem pre- 
sented to this phase of the industry by 
recent developments is the increased dif- 
ficulty in handling the larger sheets. 
Breakage is also an increasingly vital 
consideration inasmuch as the larger 
sheets represent a greater unit cost. 

Most of the automobile body sheet is 
classified in the steel industry’s parlance 
as’ “Heavy and Light Cold-Rolled 
Sheets.” The former are No. 16 gage 
(0.0625 in.) or heavier in thickness. 
while the light cold-rolled sheets are 
No. 17 gage (0.0563 in.) or lighter. No 
standard specifications have been estab 
lished to designate the various grades of 
sheets included within the broad classi- 
fication. Among the several kinds of 
sheets included in the general classifica- 
tion are “Deep Drawing Dull Finish 
Auto Body Sheets” for lower door sec- 
tions and rear panels, and “Extra Deep 
Drawing Dull Finish Auto Body Sheets” 
for parts such as window frames, whe«! 
housings, and radiator dust shields. 
“Hood and Fender Stock” has a high sur- 
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(ace gloss and is stiff and flat. The deep 
drawing quality of this stock is prede- 
termined in accordance with the special 
requirements of the individual automo- 
bile body manufacturer. 

Principal developments in sheet steel 
for motor vehicles seem to be: larger 
sheets (developed to make possible large 
one-piece panels), sheets with greater 
ductility (developed to withstand deep 
drawing operations made necessary by 
radical departures in exterior design), 
and sheets with higher surface finish 
(developed to meet the demands of mod- 
ern production methods in which thinner 
paints and fewer coats are applied). 
Additional improvements include: light- 
er gage (deep drawings are being per- 
formed today on sheets of 20 gage and 
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lighter), uniformity of gage, and uni- 
formity of temper. 

The design trend of the automobile 
industry points to even lighter sheet 
steels, steels more highly resistant to 
rust and weather conditions, and steels 
of greater strength combined with in- 
creased ductility. 

While the steel makers will undoubt- 
edly meet every new challenge of the 
automobile manufacturers, both indus- 
tries would benefit by a more liberal 
exchange of related information. Much 
time and money that now goes overboard 
due to breakage rejections of first ship- 
ments of steel sheets for new models 
would be saved if the body designer and 
the manufacturer of steel could cooper- 
ate more closely. The first batch of 
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low-alloy, 
blank being turned with 
Stellite J-Metal tool. 
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sheets delivered to the fabricator for a 
new body model usually represents the 
highest quality product that can be made 
for the purpose and quite often appreci- 
able losses are sustained while the 
product is analyzed to determine the 
cause of breakage so that they may be 
reduced to a reasonable figure. The au- 
tomobile designers are usually well 
aware of what will be required of body 
sheet steels at least two years into the 
future, and if the steel maker could be 
given the data in advance, instead of 
having to develop a suitable material at 
the time the new model is released for 
production, it seems quite reasonable to 
believe that very tangible savings and 
smoother operations would be the high- 
ly desirable result. 


NEW DEVELOPMENTS 


Monel Metal in Air- 
planes and Automo- 
biles 


ONEL metal, a natural nickel- 

copper alloy, has come into exten- 
sive use in recent years, on account of 
its inherent corrosion resistance and its 
excellent mechanical properties. Ac- 
cording to a pamphlet entitled “Strength 
Plus—Monel for Mechanical Jobs’ is- 
sued by the International Nickel Co., 
Inc., monel is now produced with higher 
physical properties. The pamphlet re- 
ferred to lists applications in many 
different lines, including the aircraft 
and automobile industries. 

In the aircraft industry the corro- 
sion-resisting properties of monel seem 
to be its most valuable feature. It is 
used for such parts as seaplane pon- 
toons, the wheels of amphibian landing 
gears, and the multiple-disc brakes of 
Sikorsky planes. In all of these appli- 
cations the parts made of monel metal 
are subjected to the action of sea 
water, and in the case of the brakes is 


showing a 
steel gear 
a Haynes 
The gear blank 
in diameter and has a 


high strength 


Brinell hardness of approximately 240 
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is necessary, moreover, that the discs 
wear down smoothly without scoring in 
spite of the high temperatures pro- 
duced when bringing the ship to a 
rapid stop. The K grade monel is used 
for the metal parts of the Sperry arti- 
ficial horizon, because it is non-magnetic 
and is not subject to attack by salt air. 
Many airplane fittings and control 
parts, such as aileron control levers, 
gussets, etc., are made of monel. One 
of the advantages of the alloy for this 
purpose is said to be that it retains its 
toughness and actually becomes strong- 
er at sub-zero temperatures. Wood pro- 
pellers are sometimes “edged” with 
monel to keep them from splintering. 

A large number of De Soto cabs 
placed in service in New York some 
time ago feature a “sunshine roof”; 
that is, they have a sliding panel in the 
roof which when opened enables the 
“fare” to enjoy the sunshine or to view 
the skyscrapers. This panel, which can 
be opened more or less as desired, is 
controlled by a gear ratchet plate, and 
as the control gear is exposed to atmos- 
pheric influences the plate is made of 
monel. 

Collector rings, inserts and distribu- 
tor segments of Scintilla magnetos are 
also made of monel metal. Carbon 
brushes bear on the distributor seg- 
ments. For this particular purpose 
monel lends itself well because it shows 
high resistance to wear by arcing. Dis- 
tributor strips of Auto-Lite ignition 
units have been made of monel for some 
years, also by reason of the resistance 
of the material to pitting and wear due 
to arcing. 

One of the accessories most exposed 
to the weather on a modern automobile 
is the windshield wiper, and particular- 
ly the wiper arm which carries the 
rubber blade. This blade is held in 
position on the arm by means of monel 
yokes and cotter pins. 

The door-lock striker plates of Lin- 
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coln cars are made of solid monel. 
Where these plates are made of plated 
material, the plating wears off, which 
mars the finish. The bows of certain 
automobile tops and tops for custom- 
built motor boats are made of monel 
metal, which makes them rust-proof 
and also gives them the necessary 
strength to resist deformation when 
the top is raised or lowered. 


Thermo-setting Mold- 
ing Materials for Auto- 
mobile Parts 


HERMO-SETTING materials is a 
name sometimes applied to molding 
materials containing synthetic-resin 
binders which undergo chemical changes 
under the influence of the high tempera- 
ture and high pressure applied in the 
molding process. The materials are in- 
troduced into the mold in the form of a 
dry, granular powder, in which form 
they are ready for molding. Charges of 
loose powder are sometimes weighed off 
and poured into the mold, but more 
usually the dry powder is pre-formed 
into tablets, pellets, pills, or preforms, 
which can be handled more conveniently 
by the press operator. 
The hardened steel mold is placed in 
a hydraulic press, in which it is sub- 
jected to a pressure of 2000 to 5(00 lb. 
per sq. in. and a temperature of 290 to 
350 deg. F. Under the influence of these 
agencies the material fluxes and fills all 
corners and crevices of the mold. Short- 
ly after the heat and pressure are 
applied the binding material polymer- 
izes, and when the part is ejected from 
the mold it is hard and rigid. Parts 
produced by these methods are prac- 
tically immune to the effects of high 
temperatures and chemical solvents. 
The first parts made from such molding 
materials on a quantity basis were the 
distributor blocks or housings of auto- 
mobile ignition units. 


Buick die-cast radio 
grille which is pro- 
vided with six pro- 
jections on the back 
face. In assembly, 
the grille is held to 
the instrument panel 
by ‘‘speed nuts’’ 
slipped over these 
projections 


Some Recent Applica- 
tions of Die Castings 


N a paper on Die Castings in Auto- 

motive Applications, read before the 
Detroit Section of the S.A.E., C. R. 
Maxon of the New Jersey Zinc Co. 
described some relatively new applica- 
tions of this type of casting. 

In recent years steering wheels with 
steel-wire spokes have come into wide 
use, and these wheels are made with 
die-cast hubs. Weights of the hubs 
range from 1.3 to 6.5 lb, and Mr. 
Maxon pointed out that there seemed to 
be no warrant for such a large varia- 
tion in weight, but that differences in 
stylists’ ideas with regard to correct 
proportions might account for them. 
Steel inserts having the spokes welded 
to them are generally used, and the 
author suggested that a saving in 
weight might be made possible by ex- 
tending the inserts inward so the key- 
way would pass through them. Three 
methods of fastening the spokes to the 
hub are in use: Welding to a steel in- 
sert, use of a ring fitting into an an- 
nular groove including notches in the 
spokes, and screwing the spokes in 
place. In some designs a steel insert is 
put in place after the die casting has 
been made, which saves time in the 
casting cycle and keeps the welding sur- 
faces free of zinc. 

Other uses of die castings for steer- 
ing wheels include the horn ring on 
1937 Buicks with deluxe steering 
wheels. This ring with its spokes is 
made as a single-piece die casting with 
the hub web solid but later split by 
sawing between spokes. 

Ford light switches, which surround 
the horn button, are die cast this year, 
the advantages being a saving in cost 
and elimination of difficulties in color 
matching. A Macoid finish is applied, 
which matches the finish of other in- 
terior parts. Castings are made in a 
two-cavity die, and aside from breaking 
off the gate and inspecting the casting, 
the only other operation previous to ap- 
plying the finish is performed in a 
punch press at a high rate. 

Both Ford and Chevrolet, as well as 
many higher-priced cars, employ die- 
cast tail-lamp brackets, and in some 
models, such as the Buick, the lamp 
housing itself is die cast and has pro- 
visions for supporting the license plate. 
The fact that the die casting lends it- 
self to production in complex forms. 
cored out for light weight and in plea 
ing contours, often of streamline sec- 
tion, is greatly in its favor in this 
connection. Headlamp brackets also a? 
die cast on several cars, and it is pos- 
sible that headlamp bodies may yet > 
die cast either separately or integra! 
with their supporting brackets. Frames 
for die-cast fender lamps are produced 
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in numerous patterns, with attractive 
decorative effects. Recesses for lenses, 
ete., are easily cored out, very little 
machining is required, and either a 
plated or organic finish is readily ap- 
plied with very little preparation of 
the surface. 

Among other interior body parts that 
are advantageously made in die-cast 
form may be mentioned brackets for 
supporting the steering column from 
the dashboard. So far the Cadillac is 
the only car having an instrument panel 
which is completely die cast, including 
the glove-compartment door, but this 
application, which is a good example of 
an unusually long and thin-section cast- 
ing, is now in its second year. Many 
other cars have die-cast instrument 
frames and decorative parts for instru- 
ment panels, including radio grilles on 
Olds and Buick models (see illustra- 
tion). Several Chrysler models have 
die-cast instrument-panel frames in 
which the sliding-type controls for the 
choke, throttle and switch are guided 
and held flush with the panel. 


Xaloy — A Metal with 
High Hardness and 
Resistance to Abrasion 


NEW alloy known as Xaloy which 

is made by the Wilcox-Rich division 
of Eaton Mfg. Co., Detroit, under 
license from Industrial Research Labo- 
ratories, Ltd., has several valuable 
metallurgical properties. Xaloy is ap- 
plicable where its high hardness and 
resistance to abrasion can be used to 
advantage and where high impact 
values and ductility are not impor- 
tant. It has a tensile strength . of 
43,C00 Ib. per sq. in. and a compression 
strength of 240,000 lb. per sq. in. Its 
coefficient of thermal expansion is 7.2 x 
10° per in. per deg. F. and its thermal 
conductivity is 7.5 B.t.u. per hr. per sq. 
ft. per deg. F. Its hardness is equiva- 
lent to 750 Brinell or 68 to 70 Rockwell 
C scale. 

A method of centrifugal casting has 
been developed by Wilcox-Rich at its 
Battle Creek, Mich., plant. Xaloy is ap- 
plied in a molten state to the outside 
or inside diameters of bushings or 
other tubular pieces which are to be 
subjected to abrasive wear. The coat- 
ing of Xaloy, it is claimed, has abso- 
lutely uniform surface hardness and 
uniform thickness. Due to the hardness 
and abrasion resistivity of this metal, 
wall thickness is controlled very close- 
ly to minimize the amount of finishing 
required. The final surface is mirror- 
like with an extremely low coefficient 
of friction. 

Application of the metal to irregular 
surfaces is accomplished by means of 
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Centrifugal cast- 
ing of Xaloy—A 
gas fired roll 
equipped furnace 
with cone type 
centrifugal  cast- 
ing machine in 
operation 


casting in permanent or sand mold or 
by the use of inserts faced with Xaloy. 
Narrow flat surfaces or edges are 
coated with Xaloy by the centrifugal 
casting method; however, sizes are at 
present somewhat restricted. 





Recent Progress in 
Materials of Construc- 
tion 


BRIEF summary of recent prog- 
ress in engineering materials, par- 
ticularly during the year 1936, was 
prepared by H. L. Whittemore of the 
National Bureau of Standards for pub- 
lication in Engineering News-Record. 

In this summary attention is called to 
the fact that this country, having 
passed the “pioneer stage,” must use 
less material and fabricate it more 
elaborately. The rapidly increasing use 
of plywood is a good illustration of 
this trend. However, the greatest 
obstacle to the efficient use of the many 
materials now available commercially 
is the lack of reliable data on their 
properties. 

The article outlines the great in- 
crease in the use of Douglas fir ply- 
wood, laminated wood _ structural 
members, and metal timber connectors. 
Alloy structural steels are being used 
instead of carbon steels because of their 
greater resistance to corrosion. Ferrous 
castings for automobile crankshafts 
and light alloys for truck and tank 
bodies are general. Sheet steel general- 
ly used for automobiles and furniture 
may come into use for houses. 

Present knowledge of underground 














corrosion of metals is outlined as well 
as recent progress in masonry mate- 
rials, cement, building units, etc. 

Some of the more important prob- 
lems connected with heat insulation and 
sound insulation are mentioned. 

It appears probable that such mate- 
rials as rubber and organic plastics 
would be more widely used if the engi- 
neering data required by the designing 
engineer were available. 


Anodizing of Alumi- 
num Alloys in Chro- 
mic Acid Solutions 


OME of the strong aluminum alloys 

of the type known as duralumin are 
susceptible to corrosive attack in the 
saline atmospheres found near the sea- 
coast. Protection against this attack 
can be obtained by using the alloy as 
the anode in an electrolytic bath con- 
sisting of a solution of chromic acid. 
By this reaction an oxide coating is 
formed on the anode, in contrast to the 
metal deposit produced on the cathode 
in electroplating. R. W. Buzzard, in the 
Metallurgical Division of the National 
Bureau of Standards, found that a defi- 
nite succession or cycle of voltages was 
required to produce the best coating in 
3 per cent chromic acid solutions. This 
cycle necessitated discontinuous opera- 
tion of the bath. As explained in 
RP975 in the March number of the 
Journal of Research, a marked improve- 
ment was obtained by increasing the 
chromic acid content from 3 per cent, 
the usual concentration, to 5 or 10 per 
cent. The coatings produced were 
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superior in their corrosion resistance 
and the conditions of operation were 
simplified so that continuous operation 
was possible. 


Size of Giant Mole- 
cules Determined by 
Centrifugal Machine 


OR the determination of the size 

of giant molecules, such as those of 
plastic materials, natural and synthetic 
rubber, proteins, etc., a high-speed 
centrifugal machine has been built at 
the du Pont laboratories. The machine 
rotates at 60,000 r.p.m. and produces a 
centrifugal force which is equal to 
250,000 times the force of gravity. A 
rotor of elliptical section, made of alloy 
steel, is mounted on a massive hori- 
zontal shaft, which latter at each end 
carries a small turbine operated by oil 
under a pressure of about 700 lb. per 
sq. in. A cell with transparent quartz 
walls located close to the periphery of 
the rotor, contains the material to be 
investigated. While in operation the 
rotor is enclosed in a steel casing with 
a wall thickness of 5 in. The case is 
provided with windows which permit of 
letting a beam of light penetrate the 
cell at intervals. The cell and its con- 
tents are filmed, and from the rate of 
deposition the size of the molecules can 
be calculated by means of Stokes law. 


Data On Brass and 
Other Copper Alloy 
Strip and Sheet 


ATEST publication of the Copper 
Development Association, London, 
is a book entitled “Brass Pressings” 
which will probably interest those who 
are engaged in the design or use of 
products cold-formed from strip and 
sheet metal. Rather thorough treat- 
ment is given to the subject matter 
which is handled under two general 
classifications: principal processes em- 
ployed in the manufacture of strip and 
sheet products, and mechanical prop- 
erties and composition of copper alloy 
strip and sheet. Free copies of this 
excellent book may be obtained from 
the editorial department, AUTOMOTIVE 
INDUSTRIES. 


Color Code for Mark- 
ing Steel Bars 


SIMPLIFIED practice recommen- 
dation for a color code for mark- 
ing steel bars is to be promulgated as 
of April 1, 1987, according to an an- 
nouncement by the Division of Simpli- 
fied Practice, National Bureau of 
Standards. 
The recommendation, which was pro- 
posed and developed by the National 
’ Committee on Iron and Steel of the Na- 
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ROCKWELL C HARONESS 


° 0.5 1.0 1.5 2.0 3.0 
HEAT TREATING TIME - HOURS 


Effect of heat treatment at several 

temperatures and varying times 

on the hardness of 2.25 per cent 
beryllium copper 


tional Association of Purchasing 
Agents, is limited to a color code for 
marking commonly used grades of steel, 
as represented by SAE numbers. 


Non-ferrous Beryllium 
Alloys Hardened by 
Heat Treatment 


Y adding small amounts of beryl- 

lium to several common non-fer- 
rous metals, the alloys obtained can be 
hardened by heat treatment. According 
to a bulletin issued by the Beryllium 
Corp. of Pennsylvania, with only 2 per 
cent of beryllium added, copper can be 
hardened to 365 Brinell and higher. The 
same amount of beryllium added to 
nickel makes possible tensile strengths 
up to 280,000 Ib. per sq. in. after heat 
treatment. 

In its annealed soft condition, 2.25 
per cent beryllium copper shows a ten- 
sile strength of about 70,000 lb. per 
sq. in., with 45 per cent elongation in 
two inches. Cold rolled and heat-treated 
strip will show approximately 190,000 
Ib. per sq. in. tensile strength with 
about 2 per cent elongation. 

The heat-treatable nature of bery)l- 
lium alloys is the result of precipitation 
hardening—sometimes known as age 
hardening or dispersion hardening. It 
occurs in alloys of the solid solution 
type that form a hard phase or com- 
pound when the soluble element or 
compound is present in excess of cer- 
tain concentrations. To respond to 
heat treatment, the hardening agent 
must have a solubility at high tempera- 
tures that is greater than at low tem- 
peratures. 

The effect of heat treatment at sev- 
eral temperatures and varying times 
on the hardness of 2.25 per cent 
beryllium copper is shown in the chart. 
It can be seen that within the precipita- 
tion range, the higher the temperature 
the quicker the maximum hardness re- 
sults, but the time interval is much less 
critical at lower temperatures. In addi- 
tion to increasing hardness, the heat- 
treatment of beryllium copper also in- 


creases the ultimate tensile strength 
endurance strength, elastic limit modu 
lus of elasticity, electrical and therma! 
conductivity and wear resistance. 


Properties of Materia)« 
for Cast Crankhafts 


HE adoption of a cast material for 
the crankshafts of a large-produc- 
tion American passenger car has 
aroused considerable interest abroad as 
to the possibilities of cast materials for 
crankshafts generally. Some time ago 
we printed an abstract of the German 
research on the subject and in the latest 
issue to hand of the Journal of the Jn- 
stitution of Automobile Engineers 
(March, 1937) we find a long report on 
a research carried out at the National 
Physical Laboratory of Great Britain 
on behalf of a cooperative research com- 
mittee consisting of representatives of 
the I.A.E. Research Department, the 
British Cast Iron Research Association, 
and various firms interested in the de- 
velopment and production of cast iron 
crankshafts. The report is_ entitled 
“Properties of Some Materials for Cast 
Crankshafts, with Special Reference to 
Combined Strength” and is signed by 
H. J. Gough and H. V. Pollard, both of 
the National Physical Laboratory. 
Five commercial materials were 
chosen for the purpose of the research, 
viz., 1, alloy steel (for purposes of 
comparison with the type of material 
now commonly used in crankshafts) ; 2. 
copper-chromium iron; 3, an “inocu- 
lated” iron; 4, chrome-molybdenum 
iron, and 5, nickel chrome iron. It is 
pointed out that in the past there has 
been some disagreement as to the bor- 
derline between cast iron and steel, but 
at present it is generally agreed that 
metallurgically a cast iron is a material 
containing either free graphite or the 
material corresponding with this should 
it be cast in the white state, and the 
microscope furnishes the needed evi- 
dence on this point. On this basis the 
first of the five materials worked with 
was a steel, while the remainder were 
cast irons. The coppér-chromium iron 
had a total carbon content of 1.56 per 
cent, while the others had total carbon 
contents of more than 3 per cent. 
Complete static, impact, hardness «nd 
fatigue tests were made of all speci- 
mens. It is worthy of note that the 
copper-chromium iron was found to 
have a modulus of rigidity almost equal 
to that of the steel, 11.4 million instead 
of 11.5, while the other three irons had 
materially lower moduli, 8.6, 8.6, and 
7.1 million respectively. The revport 
covers more than 70 pages in the March 
Journal of the I.A.E. and persons in- 
terested in the subject of cast crank- 
shafts will be well advised to get a copy: 
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U’cseives 


Some Effects Catch Up With 
Their Causes 


ACHINE-TOOL prices are beginning to push upward 

M with the inexorability of burgeoning Spring vegeta- 

tion. Advances have been sudden and sharp, and are 

coupled with long future deliveries. There is also the possi- 

bility that deliveries will be much longer when the automotive 
industries hit the market for 1938 requirements. 







The above facts are of considerable importance to the 
automotive industry as a major purchaser of machine-tools; 
but of even greater importance is an analysis of the under- 
lying factors. The motivating causes differ widely, but most 
of them come back to a single essential—the unrest of labor. 








Government buying is heavy and those machine tool build- 
ers who are getting a large share of the business must, of 
course, conform to the provisions of the Walsh-Healey Act. A 
forty-hour week means more men needed to fill orders in a 
reasonable time. But there is a definite shortage of skilled 
machine labor, which extension of the forty-hour week will 
make even more acute. 












Labor troubles in the steel and other industries have ad- 
vanced the cost of the materials which go into machine tools. 
On a forty-hour basis, labor costs have risen for the tool 
builders. In spite of higher wages and shorter hours, some of 
them are wondering if they can escape entirely the strikes 
which have been affecting their more important customers. 







We have indicated before that the total cost of a big strike 
is incalculable, and that the real extent of its influence cannot 
be traced to the bitter end. This generalization, however, 
seems still to have truth: no large strike is ever “settled” at 
the time an agreement is signed.—H. H. 
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Aeronautic Meeting of 


PPARENTLY unexhausted by a 
A strenuous two-day session de- 
voted to presentation of four- 
teen technical papers and vigorous dis- 
cussions, 150 engineers and executives 
brought to conclusion the highly suc- 
cessful National Aeronautic Meeting 
sponsored by the SAE with a banquet 
held Friday evening, March 12, at the 
Mayflower Hotel, Washington, D. C. 

In the absence of Lt. Col. B. O. 
Lewis, chairman of the SAE Wash- 
ington section, Paul B. Lum, vice- 
chairman, introduced C. H. Chatfield, 
director of research, United Aircraft 
Mfg. Corp., as toastmaster. H. T. 
Woolson, president of the SAE, and 
chief engineer of the Chrysler Corp., 
who was introduced as the first speaker, 
broke the ice with the pertinent com- 
ment as the group rose, “Thank you 
very much for standing up. Back 
where I come from they’re sitting 
down.” 

Presentation of the 1936 Manly 
Memorial Medal to Raymond W. Young, 
assistant engineer, Wright Areonauti- 
cal Corp., was made by Dr. George W. 
Lewis, director of aeronautical re- 
search, National Advisory Committee 
for Aeronautics. 

Other luminaries on hand included: 
Lester D. Gardner, secretary of the 
Institute of Aeronautical Sciences; 
Peter Altman, professor of aeronautic 
engineering at the University of De- 
troit, Leighton W. Rogers, president of 
the Aeronautical Chamber of Com- 
merce of America; Dr. Fred D. Fagg, 
Jr., director of air commerce; Col. 
J. M. Johnson, assistant secretary of 
commerce; Major Gen. Oscar West- 
over, chief of air corps, U. S. Army, 
and Dr. Lyman J. Briggs, director of 
the National Bureau of Standards. 

The final paper of the session, 
“European Aviation Engines,” was 
presented at the banquet meeting by 
Arthur Nutt, Wright Aeronautical 
Corp. Mr. Nutt was particularly well 
qualified to discuss this subject as he 
had spent two months at the close of 
1936 personally investigating aviation 
developments in Germany, Russia, Hol- 
land, Switzerland, Italy, France and 
England. He voiced the opinion at 
the outset of his talk that recently 
published figures on aircraft and en- 
gine production in Europe are—so far 
as engine production is concerned— 
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about twice as large as they should be. 
He pointed out, however, that despite 
this somewhat pessimistic statement, 
progress in European aviation engine 
production has been extraordinary in 
the last two years. After describing 
manufacturing plants which he visited 
he continued: 

“The general impression was ob- 
tained that all of these countries— 
Germany, Russia, Italy, France and 
England—will soon be in a state of 
overproduction. And production effici- 
ency appears to be lower, this impres- 
sion being obtained from the large 
number of men at each factory re- 
quired to produce a certain number 
of engines. This condition has been 
created partially by the system of put- 
ting a large number of men in a fac- 
tory in order to teach them trades so 
that expansion programs can proceed. 

“There is a definite trend in Europe 
towards air cooling. Practically every 
manufacturer building liquid - cooled 
engines is experimenting or is in pro- 
duction with air-cooled engines. 

“The Russians are doing some de- 
velopment work on Diesel engines but 
Diesel engine development seems to be 
concentrated in Germany on account 
of difficulty in getting a sufficient quan- 
tity of satisfactory gasoline. As en- 
gine powers increase, the Diesel engine 
may be more attractive but at the 
present it lacks high-take-off power 
and power at altitude, although these 
deficiencies can be removed by the use 
of the exhaust turbine supercharger. 
Both France and England appear to 


have lost interest in Diesel engine de- 
velopment in the last two years. 

“On the subject of materials, the 
most outstanding development in 
Europe is the extensive use of mag- 
nesium in cast, sheet and forged forms. 
Many aircraft engines in Europe have 
magnesium castings which are highly 
stressed, a practice avoided in this 
country. New magnesium alloys which 
are not alloyed with aluminum are 
being developed and appear to have 
considerable promise, particularly as 
far as strength at high temperature is 
concerned. 

“One of the most impressive practices 
in Europe is the extensive use of the 
single-cylinder test engine for the de- 
velopment of cylinders, pistons, piston 
rings and the study of combustion.” 

Mr. Nutt concluded his illuminating 
paper with, “There is a tendency in 
this country to believe that we are 
further advanced than our European 
neighbors in aircraft and aircraft en- 
gine development which may have been 
the case in general up to the present 
time, but with the tremendous amount 
of money being poured into production 
and research facilities in Europe, the 
result is certain to be toward the pro- 
duction of superior equipment, and this 
country will be forced to take drastic 
steps in the near future if it expects 
to maintain a satisfactory position in 
the industry from both a commercial 
and military standpoint.” 

Abstracts of some of the papers pre- 
sented at the National Aeronautic 
meeting are published herewith. 





Lubrication and Cooling Poshieens 


VISCOSITY-TYPE oil cooler for 

aircraft engines developed by the 
Matériel Division of the Air Corps was 
described in a paper on “Lubrication 
and Cooling Problems of Aircraft En- 
gines” by Weldon Worth of the Power- 
plant Branch of the Matériel Division. 
Lubricating oil must always be supplied 
to the engine bearings under proper 
conditions of temperature and viscosity, 
and this requirement calls for the use 
of an oil cooler. The oil evidently must 
be maintained at temperatures at which 


it will circulate freely and lubricate 
properly, so circulation through the 
cooler must be controlled. 

The F-4 _ viscosity-control valve, 
shown in section herewith, is directly 
secured to the cooler and requires no 
external “plumbing.” The oil on its 
way to the cooler enters the valve inlet, 
where it may chose one of two paths. 
When cold and viscous, it passes 
through the relief valve and around the 
oil cooler jacket. When hot and thin, 
the pressure in the bellows valve is re- 
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duced until the valve opens, and the 
relief valve then establishes a maxi- 
mum pressure to force the oil through 
the bellows valve and the cooling ele- 
ments of the.cooler. Thus the operation 
of the valve is controlled by the pres- 
sure in the bellows, which in turn is 
controlled by the throat pressure of a 
small venturi that by-passes a very 
small quantity of oil from the inlet to 
the low-pressure side of the relief valve. 

Present-day aircraft engines appar- 
ently require lubricating oils of high 
viscosity. At the normal maximum oil- 
inlet temperature of 185 deg. F. the 
standard grade of oil has a Saybolt 
viscosity of 185 seconds, as compared 
with 70 seconds for ordinary automobile 
oil (SAE No. 20). When these aircraft 
oils are lowered to the temperatures 
encountered in winter operation away 
from heated hangars, it is impossible to 
turn the engine over at a reasonable 
cranking speed with the means ordinar- 
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Vigorous discussions of the 14 papers 
presented marked the intense interest 


of 150 attending engineers 


ily available. The methods usually 
employed (smudge pots, heating hoods, 
etc.) are bulky, cumbersome and slow 
in operation, and in many cases they 
introduce a definite fire hazard. 

Some dual oil systems have been con- 
sidered, with separate circulation of a 
light oil for starting, which neces- 
sitates double tanks, double oil servic- 
ing, and a system of valves which if 
neglected will wreck an engine. The 
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Fig. 1 presented with Weldon Worth’s paper showed a vis- 
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cosity controlled by-pass relief valve 





best solution at this time seems to be 
an oil-dilution system which is now 
undergoing extensive tests by the Air 
Corps. It is based on the principle that 
within practical limits the cold oil, when 
diluted to the proper lubricating viscos- 
ity by the addition of gasoline, will 
provide satisfactory lubrication. The 
oil-dilution system, with a total weight 
of only a few pounds, provides for 
thinning the circulating engine oil 
prior to stopping. This will permit the 
engine to be started within a moment’s 
notice after long exposure to sub-zero 
temperatures — provided carburetion, 
priming, ignition and other accessories 
are functioning properly. With the 
latest refinements in other accessories, 
no difficulties have been experienced in 
obtaining starts at the lowest tempera- 
tures that have been’ encountered 
(minus 20 deg. F.). 

Dilution of the oil is accomplished by 
a connecting line between the fuel pres- 
sure line and the oil line entering the 
engine (Fig. 2). In this connecting 
line are located a metering unit and a 
shut-off valve operated from the cock- 
pit. The valve has a spring return to 
the “off”? position, so that it is open 
only when held open. All that is neces- 
sary for the operation of this system is 
to hold this valve open for three or four 
minutes when the engine is being shut 
down, in case a start in cold weather is 
anticipated. It is desirable to have the 
thinned oil thoroughly circulated 
through the engine, but it is not desir- 
able to have the entire oil supply 
diluted. For this reason a small portion 
of the oil supply is segregated and cir- 
culated through the engine. A hopper- 
type tank is used, which accomplishes 
this result and at the same time assures 
the availability of the main oil supply 
at all times through unrestricted oil 
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Fig. 2 of the Worth paper showed a lubrication system 
with provision for oil dilution 


passages (A, Fig. 2). As may be seen 
from the diagram, the hopper conducts 
the oil from the inlet directly to the 
outlet, and there is no interflow with 
the main part of the tank. -With the 
high rate of oil flow and the smali 
capacity of the hopper (1-1% gal.), 
special care must be taken to separate 
the air entrained during the scavenging 


operation from the crankcase from the 
oil before it returns to the engine. This 
is accomplished by means of a tangen- 
tial entry, which directs the oil down- 
wardly against the hopper wall in such 
a way that centrifugal separation may 
take place. Care must be taken to avoid 
turbulence, as that might interfere with 
the separation. 





Aircraft Engine Ratings 


HE determination of ratings for 

transport aircraft engines was dis- 
cussed in a paper by R. F. Gagg of 
Wright Aeronautical Corporation. Dis- 
cussing the various kinds of ratings, 
the author said the power required for 
take-off is frequently a very important 
datum point, especially in the case of 
flying boats. In most cases this rating 
determines the maximum load which 
can be taken up into the air without an 
assisted take-off, such as by catapult- 
ing. 

For flight schedules where a maxi- 
mum rate of climb is desired, or where 
partial failure of the total powerplant 
makes it necessary to increase the en- 
gine output to a maximum safe value 
for a protracted period, the rating 
termed “normal rated power” is also 
useful. However, this rating is not 
generally utilized in transport service 
except for emergencies. Aside from use 
in advertising literature, the principal 
use of this “normal power” rating oc- 
curs in accelerated tests of durability 
in the engine testing laboratory. 

The cruising power output actually 
usable during a large fraction of its 
working life is the real measure of the 
value of an engine. Utmost care in 
establishing the cruising operation pro- 
cedure is warranted. Power output 
limitations for insuring durability, op- 
timum conditions for economical use 
of fuel, and the effects of changes in 
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altitude and in other variables must be 
determined carefully. 

In order to establish the selected 
rating for routine flight service it is 
customary to run the engine for 50 hrs. 
at normal rated power plus 10 hrs. at 
take-off power rating (in addition to 
necessary preliminary running) before 
the engine is considered eligible for 
flight testing. After this test is com- 
pleted, both flight testing under service 
operating conditions and laboratory 


testing on the ground may be carrie: 
forward concurrently. 

In order to provide increased assur- 
ance of durability it is essential to con 
tinue endurance testing until a single 
engine has completed without failure 
of any part vital to operation, two 
“type test” schedules which each in- 
clude 150 hrs. of operation covering the 
range of operating conditions normally 
encountered in service, including ex- 
tensive periods at high power output. 

Service in transport airplanes does 
not normally involve more than one 
minute of operation at the take-off 
power rating for each hour of service, 
which means that a probable maximum 
of 50 hrs. at the take-off power rating 
will be accumulated in a service life of 
3000 hrs. It is, therefore, desirable, that 
a second test engine be operated for 50 
hrs. at the take-off rating in order to 
determine whether fatigue failures are 
likely to be encountered as a result of 
running under the conditions imposing 
maximum stresses. Since aircraft en- 
gines are not particularly useful with- - 
out suitable proof-tested propellers, it 
is frequently convenient to combine the 
take-off testing with an endurance test 
for the propeller. 

It was recommended by the author 
that the details of the endurance test 
procedure be regulated to include some 
running at each of the most difficult 
conditions likely to be encountered in 
service. For example, part of the take- 
off testing should be done at the brake 
horsepower output specified in the rat- 
ing, and part at the same manifold 
pressure and engine speed but with 
110 deg. F. carburetor air temperature. 
This kind of test schedule does not 
ignore the existence of the hazards of 
weather, etc., but instead, represents a 
reasonable compromise. 





Design of 


EAT-LOSS measurements made on 


conventional air-cooled engines 
have shown that for satisfactory opera- 
tion the heat dissipation from the cylin- 
der walls is approximately proportional 
to the 0.65 power of the indicated horse- 
power developed. Thus a relatively 
large increase in power is permitted by 
a small increase in the over-all heat- 
transfer coefficient U. 

The fin-design problem is not only 
one of determining the fin dimensions 
(the thickness 7, the width W, and the 
space between adjacent fins S) giving 
a maximum heat transfer for reason- 
able values of fin weight M and the 
pressure drop of the cooling air AP, 
but also involves the determination of 


Metal Fins 


these factors when limitations on the 
fin dimensions are impesed by manufac- 
turing and service requirements. 
Arnold E. Biermann, junior mechan- 
ical engineer of the N.A.C.A., discussed 
these problems in a paper entitled “The 
Design of Metal Fins for Air-Cooled 
Engines,” which was based on tests 
made on a finned cylinder of 4.66-in. 
diameter, inclosed in a jacket, cooling 
air being drawn through the jacket by 
means of a blower. A complete report 
on this research is in preparation and 
will be published by the N.A.C.A. ‘the 
results of the analysis given in the 
paper are strictly applicable only to the 
cylinder and test conditions employed. 
Any factor, such as cylinder diame‘er, 
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baffles or turbulence devices, that 
changes the effective surface heat- 
transfer coefficient q for a given pres- 
sure 4P will change these results. As 
there is little change in optimum fin 
dimensions with a variation of 4P from 
4 to 12, it is believed that the results 
of an analysis of this kind are sufficient- 
ly accurate to indicate trends for a wide 
range of-conditions. The following con- 
clusions were drawn from the analysis: 

1. A considerable improvement in the 
heat transfer of conventional alumi- 
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num-fin designs is possible by correctly 
proportioning the fin dimensions. 

2. The optimum thickness of fins de- 
creases as the thermal conductivity of 
the material increases. 

3. Correctly-proportioned aluminum 
fins will transfer more than 2% times 
as much heat as steel fins for the same 
weight and pressure drop. 

4. The best fin proportions for maxi- 
mum heat transfer for a given pressure 
drop also give a high heat transfer for 
a given power expenditure. 





Vibration Difficulties 


XPERIENCE has shown that vi- 

bration difficulties in airplanes can 
be satisfactorily solved only if quanti- 
tative information on the conditions to 
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Fig. 1 in the paper presented by 
Messrs. Draper, Bently and Willis 
is a graph of output voltage of 
strain gage mounted on cylinder 
head of detonating engine 


be remedied is available. These data 
ean be most readily obtained by means 
of instruments specially adapted for 
the purpose, and a number of instru- 
ments developed for the measurement 
of vibration in flight were described in 
a paper by C. S. Draper, G. P. Bentley 
and H. H. Willis. 

4 cooperative research program look- 
ing to the development of such instru- 
ments was carried out by the Bureau 
of Aeronautics of the U. S. Navy, and 
the Massachusetts Institute of Tech- 
nology, and the Sperry Gyroscope 
Company became interested in the 
work and contributed improvements in 
design and new items which extended 
the capabilities of the apparatus. 

[In its essentials the M.I.T.-Sperry 
apparatus consists of a number of 
electrical pick-up units which operate 
a single central amplifying and record- 
ing unit. The recorder is a double-ele- 
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ment photographic oscillograph. Each 
pick-up is specially adapted to the 
type of vibration it is intended to mea- 
sure and is made so small that it does 
not materially affect the vibration 
characteristics of the member to which 
it is rigidly attached. For a complete 
analysis of aircraft vibration in flight 
no less than 13 pick-ups are required; 
three of these measure linear vibration 
of the engine in three different planes; 
three, torsional vibration of the crank- 
case around three different axes; one, 
torsional vibration of the crankshaft, 
and the remainder both linear and tor- 
sional vibration of various parts of 
the plane structure. 

Vibration failures in structural mem- 
bers are always due to repetitive 
strains which are only indirectly mea- 
sured by vibration displacements. For 
that reason electrical pick-ups for 
vibratory strains are included in the 
measuring equipment. The strain gage 
is actuated by relative motion between 
two points on the structure under 
examination. 

An interesting application of the 
strain pick-up is the indication of 
detonation. For this purpose, a gage 
unit is connected between a cylinder 
stud and the spark plug shell of an 
engine. With this arrangement the 
high-frequency vibratory strains char- 
acteristic of detonation produce an 
electrical output which can be mea- 
sured either with an oscillograph or 
a long-period-averaging meter. 

Fig. 1 is a plot of the peak voltage 
output from the strain gage mounted 
on an engine cylinder, vs. the spark-ad- 
vance angle. A trained observer was 
unable to detect the “knock” at point A 
and was just able to distinguish the 
characteristic sound at point B. 

Pick-ups for measuring the ampli- 
tude of linear vibration are based on 
the familiar ‘“seismographic” prin- 
ciple. The seismic element is a mass 
carried by a supporting element which 
is rigidly connected to the vibrating 








member. The seismic element is free to 
move in one direction with respect to 
the vibrating member, except for a 
spring coupling and a damping ele- 
ment. The spring is made so weak 
that in the operating range of the in- 
strument the seismic element moves 
at the average speed of the vibrating 
member without vibration. Under this 
condition a record of the relative mo- 
tion between the supporting element 
and the seismic element will give di- 
rectly the vibratory displacements to 
be measured. Fig. 2 shows the appli- 
cation of the seismic principle to the 
measurement of linear and torsional 
vibration displacements. 

Relative motion between the seismic 
element and a vibrating member is 
transformed into electrical voltage im- 
pulses by means of small electromag- 
netic generators incorporated in the 
pick-ups. In the linear motion pick-up 
the seismic element carries a perma- 
nent magnet and yoke which main- 
tains flux in a radial air gap. A 
cylindrical shell passes through the 
radial gap and carries a winding which 
receives an induced voltage whenever, 
relative motion occurs between the 
seismic element and the supporting ele- 
ment. The generator for the torsional 
vibration pick-up is similar to an ordi- 
nary magneto except that the armature 
oscillates between the pole pieces in- 
stead of rotating. With the pole pieces 
carried by the seismic element and the 
armature attached to the shaft, the 
arrangement produces a voltage at 
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Fig. 2 of the paper on vibration 

difficulties shows the application 

of the seismic principle to linear 

and torsional vibration pick-up 
units 
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the slip ring brush terminals when- 
ever the shaft has torsional oscilla- 
tion. The essential feature of the elec- 
trical generators are shown in Fig. 3. 

Vibratory strains are measured with 
the aid of a pick-up for transforming 
small motions into voltage changes 
proportional to the velocity of motion. 
Fig. 4 shows the essential parts of the 
strain pick-up which incorporate sug- 
gestions due to Dr. W. M. Bleakney of 
the Bureau of Standards. Magnet A 
and yoke B maintain flux in cylindrical 
iron armatures C which carry coils of 
fine wire, D. These coils are connected 
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Fig. 3 of the diagrams in the 

Draper - Bently - Willis paper 

showed electromagnetic genera- 

tors for linear and torsional vibra- 
tion pick-up units 
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Fig. 4 illustrates a pickup for measuring vibratory strains 


in series to the terminals, E. The 
armatures are freely suspended in the 
gaps by means of thin diaphragms, F. 
The armature unit is clamped to the 
member under test through knife edge, 
G, at one end of the gage length, while 
a point on the yoke is clamped at the 
other end of the gage length by the 
knife edge, H. Any strain in the mem- 
ber which is accompanied by a dis- 
placement between the knife edges will 
cause a shift in flux from one side to 
the other of each armature and pro- 
duces a voltage in the coils propor- 
tional to the rate of displacement. The 
strain pick-up has a weight between 
two and three ounces, depending on the 
gage length chosen. When used with 
the standard amplifier and oscillo- 
graph, displacements on a specimen 
are magnified about one thousand 
times. 





French Engine Design 


ENRY LOWE BROWNBACK 


traced developments in French 
aircraft engine design. He pointed out 
that the production of aircraft engines 
has never been great enough anywhere 
to warrant the design of purely mili- 
tary types and purely commercial types. 
Compromise has been the rule, and in 
countries in which commercial aviation 
dominates there has been a tendency to 
adapt commercial engines to military 
aircraft, and vice versa. In many cases 
the same engines which power long- 
distance passenger liners are used to 
drive bombers, observation and pursuit- 
type airplanes. With advances made in 
the design of multi-engined bombers 
and passenger liners we came face to 
face with the fact that these heavy 
machines could outdistance the pursuit 
planes which were supposed to protect 
them. 
While American designers may con- 
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tinue to develop engines primarily 
suited to commercial aircraft, the 
French, owing to their geographical lo- 
cation and the fact that they have no 
native petroleum resources, have been 
forced to develop a new technique for 
certain forms of airplanes. It now 
seems that the specialized powerplants 
they have developed will boost military 
aircraft performance to the point where 
we will be obliged to follow. 

The development of high-speed air- 
craft engines of moderate output was 
fostered in France since 1932 by com- 
petitions for the Deutsch de la Meurthe 
prize, and the larger engines have un- 
dergone intensive development at the 
same time. The 12-cylinder water- 
cooled engines were developed for su- 
percharging and one model was being 
built with a cannon firing through the 
propeller shaft. Foreign radials, which 
had been built under license up to that 


time, were now dropped almost entirely 
in favor of purely domestic designs, 
turned out in single-row nine-cylinder, 
two-row fourteen-cylinder and two-row 
eighteen-cylinder types, all air-cooled, 
with outputs up to 1600 hp. 

In this connection it is interesting 
that Hispano dropped its very fine 
eighteen-cylinder water-cooled engine 
in favor of a fourteen-cylinder two-row 
air-cooled radial of very advanced de- 
sign having a steel crankcase, nitrided 
cylinders, and a very small outside 
diameter. 

The success of the small high-speed 
engines in racing and on the only com- 
mercial air line in France operating 
without subsidy, turned the eyes of the 
government to the desirability of 
building military engines of this type 
fitted to light, high-performance mili- 
tary airplanes which can maintain suffi- 
cient speed, even when climbing, to in- 
sure adequate cooling, so three fac- 
tories were commissioned to build pro- 
totypes of high-speed 732-cu. in. en- 
gines to develop approximately 500 hp. 
at 4000 r.p.m., with the idea of develop- 
ing more power at high speeds ulti- 
mately. Of these three engines two are 
of the Vee type and one has horizontal- 
opposed cylinders. In the original proj- 
ect one type had overhead camshafts 
which were later abandoned for a de- 
sign of cylinder head having greater 
cooling surface. The horizontal engine, 
it may be pointed out, is fitted with 
detachable cylinder heads held by four 
studs extending from the crankcase, 
and uses light, thin-wall connecting-rod 
bearings of copper-lead on steel. 

These engines provide for the firing 
of a gun through the propeller shaft. It 
has been shown in the Spanish revolu- 
tion that at modern speeds the ordinary 
30-caliber machine gun, with its short 
range, is just about useless, and that 
the 20-mm. automatic cannon is the 
lightest arm which is effective. As the 
cannon does not lend itself to mounting 
on light-plane structures, nor to syn- 
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chronizing with the propeller, firing 
through the propeller shaft is the only 
solution and calls for an engine with a 
spur-type reduction gear and sufficient 
clear space directly back of the shaft 
for the gun. 

In considering these developments we 
must always remember the fuel situa- 
tion. The French petroleum supply may 
always be shut off in an emergency, 
and this has led to the development of 
engines which can be operated on 
blends of gasoline, benzol and alcohol; 
it also has stressed the development of 
the Diesel engine, as Diesels will widen 
the fuel supply greatly. 

Following is a short summary of cur- 
rent tendencies in various types of air- 
craft engines in France: 

In the class of engines of under 30-hp. 
for light planes the tendency is toward 
the high-speed, air-cooled, geared, two- 
stroke type. 

In engines of 70-100 hp. the tendency 
is toward the small radial of three or 
five eylinders. 
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Engines of from 100 to 250 hp. are 
built in both radial and in-line forms, 
but the tendency is unmistakably 
toward the in-line type of four or six 
cylinders, with direct propeller drive at 
about 2200 r.p.m., and a specific weight 
of about 2 lb. per hp. 

In the class of engines of 300-500 hp. 
the trend is toward the in-line, direct- 
drive, six-cylinder near the lower out- 
put limit, and toward the 12-cylinder V 
or flat, high-speed, geared type near the 
upper limit. Specific weights range from 
about 1% lb. near the lower to slightly 
over 1 lb. per hp. near the upper limit. 

Every conceivable type of engine is 
represented in the 600-1000 hp. output 
class, but the water-cooled 12-cylinder 
type seems to predominate. 

Finally, the 1000-1600-hp. class is 
dominated by the two-row, radial, air- 
cooled engine with either 14 or 18 
cylinders. The liquid-cooled engine is 
represented in this class also, but it is 
greatly in the minority. 





Flexible Valve Seats 


LEXIBLE exhaust-valve seats were 

discussed in a paper by S. D. Heron 
of Ethyl Gasoline Corporation and 
A. L. Beall of the Wright Aeronautical 
Corporation. Valve-seat distortion and 
the resulting leakage is one of the 
major causes of exhaust-valve burning 
in aircraft engines of high specific out- 
put. With cylinder designs that are 
substantially free from such distortion, 
modern exhaust-valve practice assures 
long valve life. Some cylinder designs 
are attractive by reason of their com- 
pactness and of the fact that they 
permit of large valve areas, but they 














Flexible valve seat design pre- 
sented with the paper of 
Heron 
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are known to be subject to exhaust- 
valve-seat distortion. 

Design studies of flexible valves and 
inserts were started four years ago, as 
a result of an investigation of a chronic 
case of valve-seat distortion. In this 
case a considerable reduction in valve 
temperature produced by the use of a 
well-cooled, hollow-head valve resulted 
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in more rapid valve-seat “guttering” 
than with valves whose heads operated 
at higher temperatures and were there- 
fore less rigid. Studies of valve heads 
with considerable radial flexibility, such 
as the deep tulip type, led to the con- 
clusion that with such designs it would 
be impossible to assure adequate valve 
cooling at high outputs, and the use of 
valves with a rigid head in combination 
with flexibility of the cylinder head at 
the point where the valve seated seemed 
preferable. 

The first experiments were made with 
inserts of S.A.E. 4140 steel, which 
proved unsuitable, as the seat portions 
split after a few hours of running. A 
second test was then made with inserts 
of more suitable material on a Cyclone 
experimental 6%-in. bore, 202-cu. in. 
displacement cylinder, which had never 
been developed to the production stage 
because it suffered from seat distortion 
when subject to detonation and over- 
heating. The seat insert and exhaust- 
valve arrangement shown by the draw- 
ing herewith was designed for maximum 
cooling via the stem, the functions of 
the insert being limited to supporting 
and sealing the valve. The insert ma- 
terial is austenitic nickel-chromium 
valve steel, and both valve and insert 
are faced with Stellite. Thirty hours of 
testing, including 15 hours under con- 
ditions of detonation and overheating, 
were carried out. A continuous polish 
on both seating faces indicates absence 
of significant leakage under conditions 
which with a solid insert in the same 
type of cylinder would show definite evi- 
dence of valve leakage in the form of low 
patches on the seating face. 





Carburetion for Long Range Flying 


HE permissible payload of an air- 

plane used for long range flight is 
dependent on the fuel load required and, 
in order to make the fuel tank capacity 
a safe minimum, it is necessary to ac- 
curately regulate the hourly fuel con- 
sumption of the engines within narrow 
limits. During a 2500-mi. flight, the 
gross load of a 50-ton airplane will be 
reduced by approximately 10 tons as the 
fuel is consumed. If power were held 
constant, the air speed would incréase 
as the airplane neared its destination, 
but since lower specific fuel consump- 
tion is obtainable with decreased power 
within limits, it is advisable to either 
maintain constant air speed or deter- 
mine a compromise of increased air 
speed and decreased power. This neces- 
sitates the use of the constant speed or 
variable pitch type of automatic pro- 
peller so that engine r.p.m. may be held 








within limits that will provide smooth 
and efficient operation. It also requires 
that the manifold pressure be reduced 
vat specified intervals, but held constant 
at the desired pressure for normal 
variations in altitude. In short, an 
adjustable manifold pressure regulator 
or boost control is desirable. 

A venturi type carburetor with a con- 
ventional float mechanism inherently 
supplies a richer mixture with de- 
creases in the density of the air enter- 
ing the carburetor, such as is obtained 
when an airplane ascends. For this 
reason a means of manually controlling 
the mixture has been supplied in the 
past, the mixture being adjusted to give 
maximum revolutions of the engine with 
fixed pitch propellers. This was in- 


accurate and often resulted in damage 
to the engine. 
(Turn to page 475, please) 
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The Chevrolet assembly line at Flint is once more 
going “full speed ahead.” 


On Springs 

We have just thumbed through a 
copy of the finest treatise on formed 
wire springs that we have seen in a 
long time. What makes it even more 
interesting is the fact that the book has 
been published by a spring maker— 
B-G-R—and will be mailed without 
charge to readers of this page. Apart 
from an interesting introduction deal- 
ing with the problems of spring manu- 
facture, the book contains complete and 
authoritative design data on wire 
springs, flat springs, Belleville springs, 
die springs, flat springs, and snap 
rings, also a separate section on valve 
springs. It looks good to use and we 
shall be glad to get you a copy. 


Hobbing Progress 


December Hobbing Notes has an in- 
teresting comment on the growth of 
the hobbing process over a period of 
years. Time was—and that was a long 
while back—when hobbing was con- 
sidered suitable only for roughing or 
for less exacting finishing work. How- 
ever, great progress has been made 
since then and today hobbing is a pre- 
cision process full grown. One of the 
precision hobbing machines guarantees 
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an accuracy of not over 0.0006 in. in 
cumulative error between non-adjacent 
teeth on a four-inch pitch circle. Ona 
recent demonstration, the new Type 
A, B-C hobber showed a zero kick-out 
on a batch of sample gears. The an- 
swer is found in the fact that hobbing 
machines have been constantly im- 
proved so as to produce precision re- 
sults and: this has been coupled with 
refinement in the ground hobs, particu- 
larly with respect to the control of 
form-grinding. 


Materials Compete 


The battle of the elements has been 
on for many years. But never before 
has the competition between new engi- 
neering materials been so active. Sheet 
metal. has had the widest acceptance 
from time immemorial due to the ease 
with which it can be drawn into all 
manner of forms. In this category we 
have not only the deep drawing carbon 
steels but many proprietary alloy ma- 
terials, electro-coated strip, and the 
varieties of stainless-steel alloys. How- 
ever, in recent years there has been 
noted an increasing number of appli- 
eations of plastic moldings of every 
type for parts where such materials 
reign supreme as well as for housings 
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and cabinets for radio, heaters, etc., 
where sheet metal was previously used. 
Another competitor in the same field is 
the die-casting, particularly the zinc 
alloy. There has grown a keen com- 
petition between these modern materials 
unique because every advance is in the 
interest of the car builder and car 
owner. 


Better Bond 


Capable of vulcanizing splices in 
transmission or conveyor belting up to 
28 inches in width, the electrically- 
heated Goodrich vulcanizer is made 
largely of aluminum to permit ease of 
handling and to allow high heat con- 
ductivity. The entire unit weighs less 
than 300 pounds. The rubber belt to 
be spliced is clamped between two 
electrically heated aluminum platens, 
thus fusing the belt into an endless 
piece with no metallic fastenings to pull 
apart.—From Aluminum News-Letter, 
February, 1937. 


Tubular Frame 


Indications are that many bus manu- 
facturers are giving serious considera- 
tion to the use of round or rectangular 
tubing for bus body structures. The 
preferred construction will utilize re- 
sistance welding for making up the 
joints. It is pointed out that the tubular 
framing saves considerable weight while 
at the same time actually increasing 
the strength and rigidity of the body. 
It’s an open secret that the tubular 
design will eventually point to an 
entirely frameless construction.—J. G. 


ANU FACTURING 
ANAGEMENT 
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Continental W 670 Series 
Aircraft Engine 


This is a seven-cylinder radial engine of 5%-in. bore by 45%-in. stroke (668 
cu. in.). It is supplied with either a carburetor or with the Marvel fuel injection 
system and has the following four ratings according to equipment and compres- 
sion ratio used: 225 hp. at 2175 r.p.m. with carburetor and a 5.4 compression 
ratio; 230 hp. at 2125 r.p.m. with fuel injection and 5.4 compression ratio; 240 
hp. at 2200 r.p.m. with carburetor and 6.1 compression ratio, and 250 hp. at 
2200 r.p.m. with fuel injector and 6.1 compression ratio. 


The crankcase consists of two 
aluminum-alloy castings bolted to- 
gether, while the accessories case 
which contains the entire accessor- 
ies gear train, is a magnesium-al- 
loy casting. Cylinder barrels are of 
forged steel and the cylinder heads, 
which are aluminum castings, are 
screwed and shrunk to the barrels. 
The pistons are of aluminum alloy, 
forged, and provided with internal 
fins; they have floating piston pins 














held from drifting by aluminum 
plugs. All valves are made of 

























































































stainless steel, and the exhaust 
valves are sodium-cooled. Both the 
master rod and the link rods are 
made from forgings of chrome-va- 
nadium steel and completely ma- 
chined. Master-rod bearings are of 
the steel-back, lead-bronze-lined 
type. The engine is designed to use 
gasoline of 72 or higher octane 
number with the 5.4 compression 
ratio and of 80 or higher octane 
number with the 6.1 compression 
ratio. 
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Carburetion for Long Range Flying 


(Continued from page 471) 


The use of a carburetor that will 
automatically compensate the mixture 
for variations in density will relieve 
pilots of work involved in readjusting 
mixture control so that they may devote 
more time to other duties and human 
error will be eliminated, but it is recom- 
mended that a mixture indicator also be 
used. It will be found useful as a check 
on the carburetor metering as well as 
an indicator of detonation and icing 
due to vaporization of fuel. Formation 
of atmospheric ice can be avoided with- 
out excessively high carburetor air 
temperatures by obtaining carburetor 
air from a protected region, such as be- 
hind cylinders, under adverse weather 
conditions. 

A carburetor incorporating a dia- 
phragm mechanism to replace the float 
mechanism has been developed that will 
provide compensation within 10 to 15 
per cent up to 15,000 ft. and also elimi- 
nates ice formation in the venturi 
created by vaporization of the fuel. This 
carburetor compensates for changes in 
air inlet density and incorporates a 
manually operated mixture control that 
may be adjusted to a predetermined po- 
sition that will provide maximum econo- 
my for cruising horsepowers at any 
altitude. The mixture control may be 
set for mixtures intermediate between 
the cruising economy and full rich posi- 
tions if desired, but it is impossible to 
obtain a mixture leaner than maximum 
economy, thus engine damage caused by 
over-lean mixture will be avoided. In- 
stead of obtaining enrichment at higher 
powers by means of an economizer 
needle valve connected to the throttle, 
the enrichment is obtained by means of 
a compensator regulated by the main 
system fuel flow which depends on the 
air flow which is proportional to the 
horsepower output. Therefore, the fuel 
supplied by the compensator will be 
zero at high altitudes where only 
cruising horsepower is obtained with 
large throttle opening. Ice formation 
in the carburetor caused by vaporiza- 
tion of the fuel has been eliminated in 
the design by providing on the discharge 
side of the carburetor one large clear 
opening with no interposing parts in 
the path of the mixture. 

Concluding his paper on “Carbure- 
ton of Engines for Long Range 
Flight,” W. L. Losson, Wright Aero- 
nautical Corp., states that the Wright 
Aeronautical Corp. has been operating 
these carburetors in experimental air- 
Planes as well as on the test stand 
without heaters, and no sign of ice 
formation due to vaporization has been 
detected. It will, of course, be neces- 
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sary in service to provide protection 
against atmospheric ice. This can be 
accomplished by maintaining the car- 
buretor air temperature at 35 to 40 deg. 
Fahr., compared to temperatures of 100 
deg. Fahr. and greater which are 
necessary with the conventional car- 
buretor to maintain 35 to 40 deg. Fahr. 
in the carburetor adapter or elbow. 
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Value of Octane Numbers 


IGH-OCTANE fuels have become 

available to aircraft operators in 
recent years, but these fuels necessarily 
cost more than the standard aviation 
grade fuel. The commercial operator is 
therefore confronted with the problem 
of whether the advantages accruing to 
him from the use of such fuels justify 
their additional cost. This problem was 
analyzed in a paper on “The Value of 
Octane Numbers in Flight” by D. P. 
Barnard of the Standard Oil Co. (Ind.). 


































































































Fuel economy — of growing 
importance in automobile 
sales — has spotlighted engi- 
neering attention upon motor 
temperature control. Sylphon 
Thermostats have made a 
real contribution in increased 
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Mr. Barnard’s method of procedure con- 
sisted in calculating the change in the 
earning power of one gallon of gasoline 
when octane-number changes are re- 
flected in altered fuel consumptions or 
take-off load capacities. According to 
the author, it appears that: 

1. Depending upon design and oper- 
ating conditions the revenue earning 
power of one gallon of gasoline may 
be increased from two to five cents per 
octane number improvement. 

2. If the octane number improvement 
involves a decrease in energy content 
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the apparent improvement must be dis- 
counted by about two octane numbers 
for each per cent reduction in heat con- 
tent below that of gasoline. 

3. The economic necessity for high 
octane number fuels is particularly ap- 
parent when long range operations are 
involved. 

4. It is evident that the earning power 
of octane number improvements is so 
great that within practical limits cost 
cannot influence the trend toward high- 
er octane numbers to any appreciable 
extent. 





FABRICATED FROM 
ULTRA-CUT STEEL 


Stud bolt completely 
formed and threaded 
in eight seconds. 


Knurled head milled 
and drilled in 3!/, sec- 
onds. 


Cold Finished Bars and Shafting © 


BLISS & LAUGHLIN, INC. 


HARVEY.ILL. Sal Offices in oll Principal Cities BUFFALO. N.Y. 
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Down goes the flag, as the powerful racing 
car flashes across the line. All compliments 
go to the winner—wonderful driving—a 
fine car—a great engine. 

But something else deserves a share of the 
credit for the victory. Deep in the body 
of the car—unseen and forgotten, but 
contributing to the stamina of the ma- 
chine, are important bits of metal—cold 
finished steel shafts, pins, bolts and intri- 
cate screw parts—capable of withstanding 
heavy strains, violent vibration, and con- 
tinuous wear. 


In the better cars, manufacturers are using 
B & L Cold Finished Bar Steels to an in- 
creasing extent. Each type of steel is accu- 
rately adapted to the job—Alloy Steels for 
giving extra strength with reduced weight 
—Open Hearth Screw Stock to insure 
sturdy service in vital parts — Ultra-Cut 
Steel for special machine parts. 


For dependable quality and 
adaptability, specify BEL Cold 
Finished Steels for automo- 
tive applications. 


Ultra-Cut Steel @ Special Sections © 





Alloy Steels 





Reduction Gears for 


Aircraft Engines 


IRCRAFT-ENGINE reduction 
gears were discussed in a paper 

by Ford L. Prescott, senior mechanical] 
engineer of the Powerplant Branch. 
He enumerated the various types that 
have been used, pointing out their ad- 
vantages and disadvantages, and then 
passed on to a discussion of tooth 
forms, load equalization in planetary 
and similar reduction gears, and likely 
developments in propeller-shaft speeds. 

Stub-tooth gears, in spite of their 
greater strength, have been largely dis- 
carded, and replaced by long-addendum 
gears which increase the number of 
teeth in contact and assure greater life 
of ground gearing. The development of 
means whereby the profiles of the teeth 
can be ground has added greatly to the 
life of highly-stressed gears. Where 
the drive is through a single contact, as 
in the single-reduction spur type, it has 
been found advantageous to use the 
herringbone-type of gear, on account of 
its smoothness. This matter is of great 
importance in highly stressed ‘gearing. 

In reduction gears of the multiple- 
contact type, such as the Farman and 
internal planetary types, efforts are be- 
ing made to equalize the loads of the 
various planetary pinions. In some de- 
signs a system of equalizing links is 
incorporated for this purpose, while in 
others sufficient flexibility is provided 
in the spider arms and pinions to assure 
equalization, which is highly important 
to the life of such gearing. 

For the present, engines of about 
1000 hp. are available for designs hav- 
ing a most economical propeller-shaft 
speed of 1000 to 1500 r.p.m. If in the 
near future engines of from 1500 to 
2000 hp. should become available, it 
will be necessary to reduce propeller- 
shaft speeds to 800-1000 r.p.m. in order 
to avoid losses due to operation at tip 
speeds of over 900 ft. per sec. Consid- 
erations of powerplant design indicate 
that crankshaft speeds will approach 
3000 r.p.m., and such speeds would 
make reduction ratios Of 3 to 3.5 neces- 
sary. That would simplify the selection 
of a reduction-gear type, because such 
ratios are most economically. obtained 
with the double-reduction types of gear. 


Japanese Professor Designs 
Low Production Cost Diesel 


The long-cherished desire of Japanese 
automobile manufacturers to reproduee 
Diesel engines at half the cost of im- 
ported may soon be realized, according 
to Dr. Gompachi Asakawa, professor 
at Tokyo University of Engineering, 
who declared before a meeting of the 
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Society of Mechanical Engineers that 
he has designed a Diesel engine that 
may be produced at less than 2500 yen 
($700). 

According to Dr. Asakawa, his Diesel 
engine is patterned to a certain extent 
after the A-type 4-cylinder Ford engine, 
the cylinders having a bore of 90 mm. 
and a stroke of 120 mm. Its total 
weight is 240 kg. 

The fuel is directly injected into the 
combustion chambers by a fuel pump of 
Dr. Asakawa’s own design. It is 
claimed that its construction is so sim- 
ple that it may be produced for less 
than 100 yen ($28). (List price of 
four-cylinder Bosch injection equipment 
in Japan is 800 yen.) 

Another factor contributing to the 
low production cost of Dr. Asakawa’s 
Diesel is the method used in casting the 
crankshaft. This is done in an electric 
furnace specially designed for this pur- 
pose. It is claimed that the finishing 
costs are reduced substantially by this 
process, though no details are avail- 
able as yet with regard to this process 
as well as to the design of the fuel 
pump. 

Two units of the new Diesel engine 
were secretly completed in June, 1936, 
and installed in a Ford truck and pas- 
senger-car chassis. The tests conduct- 
ed since under the supervision of the 
Internal Combustion Engine depart- 
ment of Tokyo Engineering University 
were reported satisfactory. 





Pontiac Builds Station 
Wagon on 6-Cyl. Chassis 


Pontiac Motors has announced that 
it will build a quality station wagon 
model on the 1937 six-cylinder chassis. 
The station wagon body is mounted on 
the 117-in. wheelbase six-cylinder chas- 
sis. It has a natural wood finish inside 
and outside. It has a capacity of eight 
people including the driver, or the 
driver and 1000 lb. of dead load. There 
are three cross seats, the two rear seats 
being removable to accommodate lug- 
gage or other articles. 

There are four doors, all equipped 
with window regulators. The rear 
quarter windows slide forward, while 
the rear window panels may be swung 
open. All doors and windows are fitted 
with shatter-proof glass. Rear springs 
are specially built to accommodate the 
extra loads. Tools are carried under 
the front seat, while there is a reflex 
reflector on the left side. 


GM to Hold Two Sessions of 


Summer Automotive School 


\pplications are now being received 
at the General Motors Institute in 
Flint, Mich., for the fifth annual sum- 
mer session for teachers of automotive 
mechanics in high schools and colleges, 
according to an announcement by 
Major Albert Sobey, director of the 
Institute. Because of demands evi- 
denced in previous years, there will 
be two identical sessions of four weeks 
each this summer. 
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CLEAR principle to start with: the greater the 
braking surface, the less the pressure per square 

inch. Logical design that spreads the braking torque 
over 90% of the wheel area. .. . The wheel practically 
covered by the brake band. Dirt and grit kept from 
accumulating on top of the wheel and resultant wear 
avoided. ... Wear at all pivotal points virtually elimi- 
nated. Stress distributed around the wheel circum- 
ference. ... Clark Brakes are emphatically modern. 
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OR years, chemists and technical men have waged unceas- 


ing warfare on the attacks of rust. 


Many industries have found the Parker Processes to be the most 
effective barrier to stand between their products and corrosion. 
For hundreds of different products, from the automobile, exposed 
to all kinds of weather, the refrigerator and washing machine, 
constantly exposed to humidity, to the better protected office 
machine, Parker Processes afford effective resistance to rust. 


Parker Processes add immeasurably to the life of fine finishes. 
They add salability to a good product, and assure greater user 
satisfaction. They are economical finishing aids that give char- 
acter to the product and help to build a better reputation for 
the maker. 


PARKER RUST-PROOF COMPANY 
2178 EAST MILWAUKEE AVENUE ° DETROIT, MICHIGAN 


Ask for Chese Books: 


For more than 22 years, this 
company has devoted its en- 
3 tire time, talent and energy 
to the improvement of rust- 
D, ccohsaue proofing methods. New books 
) : describing the Parker Process- WUYILS CONQUER RUST 
4 “ es are available to manu- 
facturers and technical men. BONDERIZING © PARKERIZING 
Send for your copies. 
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